V. RESULTS AND DISCUSSION

This study was carried out at the experimental station of
Faculty of Agriculture, Moshtohor, Zagazig University during
the four successive winter seasons: 1997/1998, 1998/1999,
1999/2000 and 2000/2001. The main goal of breeding faba bean
(Vicia faba L.) is to produce new genotypes improved in one or
more necessary features such as protein quality and quantity
beside some other characters such as plant height, number of
branches per plant, height of first pod from soil surface, number
of pods per plant, number of seeds per pod, number of leaflets
per leaf, 100 seed weight per plant and yield weight per plant.

This aim could be achieved by carefully planned mutation
breeding program. Mutation is one of the necessary breeding
methods to induce variations in plants. In such experiment,
chemical mutation program was used for induction of variability
in six local and exotic varieties through using EMS chemical
agent. Data were collected on yield components such as number
of pods per plant, number of seeds per pod, 100 seed weight and
the yield weight per plant and  beside some important

economical characters.

I. Effect of ethylmethane sulphonate (EMS) on some
economical characters of faba bean ( Vicia faba L.): -
Six varieties of faba bean (Giza 402, Giza 2, Giza 3, FAB-

337/78, FAB-89/74 and FAB-114/80) were exposed to four

concentrations of the chemical mutagen EMS 0.1 %, 0.2 %, 0.3
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% and 0.4 % after soaking in distilled water for 2 hours. Table
(1) indicated the data on the effect of EMS on germinated seeds
of the studied varieties of faba bean. The data showed marked
effect of the EMS on germination, especially at the
concentrations, 0.2 and 0.3 %.

In case of Giza 402 treated seeds with EMS, it was found
that 62 % germination at 0.1 % concentration, 60 % germination
at 0.2 % concentration and 62 % at 03 % and 04 %
concentration compared with 88 % in seeds of control.

In case of Giza 2 treated seeds with EMS, it was found that
62 % germination at 0.1 % concentration, 51 % germination at
0.2 % concentration and 47 % at 0.3 % and 48 % at 0.4 %
concentration compared with 85 % in seeds of control. In case of
Giza 3 treated seeds with EMS, it was found that 70 % had
germinated at 0.1 % concentration, 49 % germination at 0.2 %
concentration and 45 % at 03 % and 58 % at 04 %
concentration compared with 87 % in seeds of control.

In case of FAB 337/78 treated seeds with EMS, it was
found that 64 % had germinated at 0.1 % concentration, 52 %
germinated at 0.2 % concentration and 54 % at 0.3 % and 60 %
at 0.4 % concentration compared with 81 % in seeds of control.

In case of FAB 89/74 treated seeds with EMS, it was found
that 60 % had germinated at 0.1 % concentration, 55 %
germination was obtained at 0.2 % concentration and 55 % at 0.3

%
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70 and 54 % at 0.4 % concentration compared with 89 % in seeds
of control.

In case of FAB 114/80 treated seeds with EMS, it was
found that 70 % had germinated at 0.1 % concentration, 53 %
germination at 0.2 % concentration and 66 % at 0.3 % and 59 %
at 0.4 % concentration compared with 88 % in case of control
These results agreed the finding of Kumari (1996) who found
that germination of seeds was decreased with the increase of
EMS concentration.

Therefore, control of these varieties was used under the
same conditions to detect weather the effect is returned to the
mutagenesity or environmental conditions in M, and M;
generations.

Data in Tables (2, 3 and 4) had that all the studied
characters had highly significant differences at 5 % and 1 %.

The nature and amount of variability induced after EMS
treatments for faba bean (Giza 402, Giza 2, Giza 3, FAB-337/78,
FAB-89/74 and FAB-114/80) in different morphological, yield
characters and seed characters were analyzed quantitatively to
assess the extent of induced variations, Tables (5,6,7. 8,9, 10,
11, 12, 13, 14, 15, 16 and 17). The data on the effect of various
concentrations of EMS on the mean values and variances of the
different economic characters in M, and M; generations would
be discussed as the following

%
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GIZA 402 :
a. M, generation:

Data on the effect of EMS in Giza- 402 are found in Table
(5) and figures (1 and 2). The mean of plant height was reduced
significantly at all the concentration levels (78.91, 77.55, 72.59
and 70.98 cm as compared to control, 82.23 c¢cm). The mean of
number of branches per plant was also reduced significantly at
concentrations of 0.1 % and 0.2 % five branches per plant, 0.3
% four branches per plant and 0.4 % three branches per plant,
respectively. In case of the height of the first pod, it was found
that it had decreased significantly as compared with the control
(15.93 cm) as the height of first pod at 0.1 % concentration was
13.80, at 0.2 % concentration was 13.20, at 0.3 % concentration
was 13.12 and at 0.4 % concentration was 12.10, respectively.
Means of number of pods per plant showed highly significant
reduction at the concentrations 0.1 % and 0.2 % (17.00 pod per
plant), 0.3 % (16.00 pod per plant) and 0.4 % (15.00 pod per
plant), respectively as compared with the control (33.00 pod per
plant).

The mean number of seeds per pod was not affected by the
used concentrations as compared with the contrel (3.00 seeds per
pod). The mean number of leaflets per leaf has not affected also
at all the used concentrations as compared with the control (6.00
leaflets per leaf). Data on the 100 seed weight revealed that
significant reduction as compared to the control (92.13 gm) since
the 100 seed weight at 0.1 % concentration was 65.26, at 0.2 %
concentration was 56.39, at 0.3 % concentration was 51.69 and
at 0.4 % concentration was 47.20. Concerning yield weight per
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plant, it was also found that it has been decreased significantly as
compared to the control (110.60 gm) as the yield weight per
plant at 0.1 % concentration was 33.41, at 0.2 % concentration
was 27.12 gm, at 0.3 % concentration was 25.86 gm and at 0.4 %
concentration was 21.55 gm. This reduction in length of first
pod, number of pods and 100 seed weight reflected the high
effect of EMS as a chemical mutagen on yield and yield
components in M, generation.

Data in Table (5) revealed a high significant increase in
the heretability percentages in case of number of pods per plant
at 0.1 concentration, h > was 87.34 %, number of seeds per pod
at 0.2 % concentration, 72.46 %, number of leaflets per leaf at all
concentrations especially at 0.4%, 80.74 %, 100 seed weight per
plant at 0.2 and 0.3% concentrations, 71.33 % and 73.78 %,
respectively and the yield weight per plant at all concentrations
especially at 0.2 % concentration, 84.28 % in the M, generation
in comparison to control.

b. M; generation:

Data on the effect of EMS in Giza - 402 are found in Table
(6) and figures (1 and 2). The mean of plant height was reduced
significantly at all the concentration levels 81.23, 79.46, 48.42
and 44.69 cm as compared to control, 82.23cm.

The mean of number of branches per plant was also
reduced significantly at concentrations of 0.2 %, 0.3 % and 0.4
% six and four branches per plant, respectively as compared to
control seven branches per plant. In case of the height of the
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first pod, it was found that it has been decreased significantly as
compared with the control (15.93 cm) as the height of first pod at
0.1 % concentration was 15.00, at 0.2 % concentration was
14,29, at 0.3 % concentration was 1428 and at 0.4 %
concentration was 12.26, respectively. Means of number of pods
per plant showed highly significant reduction at the
concentrations 0.1 %, 0.2 %, 0.3 % and 0.4 % 19.00, 18.00,
17.00 and 16.00 pod per plant, respectively as compared with the
control 33.00 pods per plant.

The mean of number of seeds per pod were significantly
affected as it showed increase in number of seeds per pod (4
seeds per pod) in all the used concentrations as compared with
the control (3.00 seeds per pod). The mean numbers of leaflets
per leaf were also not affected in all the used concentrations as
compared with the control (6.00 leaflets per leaf). Data on the
100 seed weight revealed that significant reduction as compared
with the control 92.13 gm since the 100 seed weight at 0.1 %
concentration was 85.49, at 0.2 % concentration was 75.63, at
0.3 % concentration was 74.26 and at 0.4 % concentration was
72.00, respectively. Concerning yield weight per plant, it was
also found that it has been decreased significantly as compared
to the control 110.60 gm as the yield weight per plant at 0.1 %
concentration was 35.88, at 0.2 % concentration was 30.50, at
0.3 % concentration was 24.80and at 0.4 % concentration was
23.100, respectively,
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This reduction in height of first pod, number of pods and
100 seed weight reflected the high effect of EMS as a chemical
mutagen on yield and yield components in M3 generation.

Data in Table (6 ) revealed highly significant increase in
the heretability percentages in case of number of pods per plant,
number of seeds per pod, number of leaflets per leaf, 100 seed
weight per plant and the weight yield per plant at all
concentrations except at 0.3 % concentration, 50.10 % in the M,
generation in comparison to control.

GIZA 2:
a. M, generation:

The data on the effect of various concentrations of EMS on
the mean values and variances of the different economic
characters, in case of Giza 2 were found in Table (7) and figures
(1 and 2). The mean of plant height was reduced at all
concentration level (77.10, 75.19, 74.63 and 70.45 c¢m as
compared to control, 91.42 cm).

The mean of number of branches per plant was also
reduced at the concentrations of 0.1 % and 0.2 % five branches
per plant, 0.3 % four branches per plant and at 0.4 % three
branches per plant, respectively. Concerning the height of the
first pod, it was found that it has been decreased significantly as
compared to the control 17.16 cm as the height of first pod at 0.1
% concentration was 15.86, 0.2 % concentration was 13.63, 0.3
% concentration was 13.30 and 0.4 % concentration was 12.77,
respectively.
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The mean of number of pods per plant was highly reduced
at concentrations of 0.1 % (22.00 pod per plant); 0.2 % and 0.3
% (21.00 pod per plant) and 0.3 % (16.00 pod per plant),
respectively as compared to the control 28.00 pod per plant.

The means of number of seeds per pod were not significant
at all - concentrations as compared with the control (3.00 seeds
per pod). The mean numbers of leaflets per leaf were also not
affected at all the used concentrations as compared with the
control 6.00 leaflets per leaf. Meanwhile, the 100 seed weight
character revealed highly significant reduction as compared with
the control (104.947 gm) as the 100 seed weight at 0.1 %
concentration was 52.36 gm , 0.2 % concentration was 5178 gm
» 0.3 % concentration was 45.58 gm and 0.4 % concentration
was 40.68 gm , respectively. Concerning weight yield per plant,
it was also showed highly significant reduction as compared with
the control (96.90 gm) as the yield weight per plant at 0.1 %
concentration was 35.31 gm , 0.2 % concentration was 25.11 gm
. 0.3 % concentration was 24.60 gm and 0.4 % concentration
was 22.94 gm , respectively.

Data in Table (7) showed highly significant increase in
the heretability percentages in case of plant height (81.59 % at
0.1 concentration), number of branches per plant (92.97 %, 95.24
%o, 92.68 % and 98.54 %, respectively), height of first pod (92.57
Yo at 0.1 % concentration and 96.68 % at 0.3 % concentration),
number of pods per plant (at all concentrations especially at 0.4
o concentration, 91.00 %), number of seeds per pod (at all
concentrations especially at 0.1 % concentration, 93.01 %), 100

m
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seed weight per plant (at all concentrations) and the yield weight
per plant (at all concentrations especially at 0.4 % concentration,
96.72 %) in the M, generation in comparison to control.

b. M; generation:

The data on the effect of various concentrations of EMS on
the mean values and variances of the different economic
characters, in case of Giza 2 were found in Table (8) and figures
(1 and 2). The mean of plant height was reduced at every
concentration level (81.40, 80.40, 68.47 and 42.46 cm as
compared to control, 91.42 cm). The mean of number of
branches per plant was also reduced at the concentrations of 0.1
% and 0.2 % (6 branches per plant), 0.3 % and 0.4 % (5 branches
per plant), respectively.

Concerning the height of the first pod, it was found that it
has been decreased significantly as compared with the control
(17.16 cm) as the height of first pod at 0.1 % concentration was
15.381, 0.2 % concentration was 14.154, 0.3 % concentration
was 14.967 and 0.4 % concentration was 13.60, respectively.
The mean of number of pods per plant were highly reduced at
concentrations of 0.1 % and 0.2 % (18.00 pod per plant); 0.3 %
(17.00 pod per plant) and 0.4 % (16.00 pod per plant),
respectively as compared with the control (28.00 pod per plant).

The mean of number of seeds per pod were significantly
increased (4.00 seeds per pod) at all concentrations as compared
with the control (3.00 seeds per pod). The mean numbers of
leaflets per leaf were also not affected at all concentrations as
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compared with the control (6.00 leaflets per leaf). Meanwhile,
the 100 seed weight character revealed highly significant
reduction as compared with the control (104.947 gm) as the 100
seed weight at 0.1 % concentration was 73.53 gm , 0.2 %
concentration was 73.25 gm , 0.3 % concentration was 70.53 gm
and 0.4 % concentration was 67.82 gm , respectively.
Concerning weight yield per plant, it was also showed to be
highly significant reduced as compared with the control
(96.90gm) as then yield weight per plant at 0.1 % concentration
was 36.60 gm , 0.2 % concentration was 28.40 gm, 0.3 %
concentration was 27.30 gm and 0.4 % concentration was 21.21
gm, respectively.

Data in Table (8) showed highly significant increase in the
heretability percentages in case of plant height (78.19 % at 0.3
concentration), number of branches per plant (98.92 %, 97.77
%, 96.60 % and 95.80 %, respectively), height of first pod
(97.266 % at 0.1 % concentration, 91.153 % at 0.2 %, 93.930 %
at 0.3 % and 89.688 % at 0.4 % concentration), number of pods
per plant (at all concentrations; 95.83 %, 96.15 %, 96.30 % and
96.70 %,respectively), number of seeds per pod (at all
concentrations; 89.10 %, 91.50 %, 91.50 % and 90.15 %,
respectively), number of leaflets per leaf showed significant
reduction in heretability as compared to other characters; 100
seed weight per plant (at all concentrations especially at 0.2 %
concentration, 85.03 %) and the weight yield per plant (at all
concentrations especially at 0.4 % concentration, 95.30 %) in the
M; generation in comparison to control; this means that it is
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possible to make selection for the economical characters which
had values more than 50.0 %

GIZA 3:
a. M, generation:

The data on the effect of various concentrations of EMS
on the mean values and variances of the different economic
characters, in case of (Giza 3), were found in Table (9) and
figures (1 and 2). The mean plant height was reduced at every
concentration level (81.35, 80.44, 70.46 and 48.80 cm as
compared with the control, 85.32 ¢m). The mean of number of
branches per plant reduced also at concentrations of 0.1 %, 0.2 %
(8 branches per plant), 0.3 % (6 branches per plant) and 0.4 % (5
branches per plant).

Concerning the height of the first pod, it was found that it
has been decreased significantly as compared with the control
(16.20 ¢m) as the height of first pod at 0.1 % concentration was
1530 cm, 0.2 % concentration was 14.155 cm, 03 %
concentration was 14.489 cm and 0.4 % concentration was
12.194 cm, respectively. The mean of number of pods per plant
was highly reduced at concentrations of 0.1 % (18.00 pod per
plant), 0.2 % (16.00 pod per plant), at 0.3 % (16.00 pod per
plant) and 0.4 % (14.00 pod per plant), respectively as compared
with the control (26.00 pod per plant). The mean of number of
seeds per pod were significantly increased (4.00 seeds per pod)
at all the used concentrations as compared with the control (3.00
seeds per pod).

_“
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The mean number of leaflets per leaf were also highly
significantly  reduced (6.00 per leave) at all the used
concentrations as compared with the control (7.00 leaflets per
leaf). In case of 100 seed weight, it was decreased significantly
as compared with the control (153.16 gm) as the 100 seed weight
at 0.1 % concentration was 77.718 gm , 0.2 % concentration was
74.30 gm , 0.3 % concentration was 70.194 gm and 04 %
concentration was 62.42 gm., respectively. Concerning yield
weight per plant, it was also revealed that it decreased
significantly as compared with the control (80.50 gm) as the
weight yield per plant at 0.1 % concentration was 44.250, 0.2 %
concentration was 38.80 gm , 0.3 % concentration was 35.40 gm
and 0.4 % concentration was 31.82 gm, respectively.

Data in Table (9) showed highly significant increase in
the heretability percentages in case of plant height (92.93 % at
0.1 concentration), number of branches per plant (99.00 %, 99.61
%, 98.79 % and 99.58 %, respectively), height of first pod (99.76
% at 0.1 % concentration, 76.92 % at 0.2 % and 74.67 % at 0.4
% concentration), number of pods per plant (at 0.1 % and 0.4 %
concentration, 61.15 % and at 0.2 % and 0.3 % concentration,
62.59 %), number of seeds per pod (at concentrations 0.1 % and
0.2 % were 79.10 % and 85.73 %, respectively), number of
leaflets per leaf (at all the concentrations), 100 seed weight per
plant (at 0.3 % and 0.4 % concentrations were 80.78 % and
76.92 %, respectively) and the weight yield per plant (at all
concentrations especially at 0.1 concentration, 84.36 %) in the
M, generation in comparison to control. Also, high values of h?
to make selection among the treated plants.
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b. M3 generation:

The data on the effect of various concentrations of EMS on
the mean values and variances of the different economic
characters, in case of (Giza 3), were found in Table (10) and
figures (1 and 2 ). The mean plant height was reduced at all
concentration level (72.59, 71.89, 68.69 and 68.14 cm as
compared to control, 85.32cm). The mean of number of branches
per plant was reduced also at concentrations of 0.1 %, 0.2 % and
0.3 % (5 branches per plant) and 0.4 % (4 branches per plant).

Concerning the height of the first pod, it was decreased
significantly as compared with the control (16.20 cm) as the
length of first pod at 0.1 % concentration was 13.957 cm, 0.2 %
concentration was 13.424 c¢cm, 0.3 % concentration was 12.93 cm
and 0.4 % concentration was 12.678, respectively. The mean of
number of pods per plant were highly reduced at concentrations
of 0.1 % (25.00 pod per plant), 0.2 % (20.00 pod per plant), 0.3
% (17.00 pod per plant) and 0.4 % (15.00 pod per plant),
respectively as compared with the control (26.00 pod per plant).

The mean of number of seeds per pod was significantly
increased (4.00 seeds per pod) at all the used concentrations as
compared with the control (3.00 seeds per pod). The mean
number of leaflets per leaf were also significantly highly reduced
(6.00 leaflets per leaf) at all the used concentrations as compared
with the control (7.00 leaflets per leaf). In case of 100 seed
weight, it was revealed that it has significantly decreased as
compared with the control (153.16 gm) as the 100 seed weight at

W
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Figure (1): Effect of EMS concentration in both of M and M;
generations in Giza402, Giza2 and Giza3 for plant
height, number of branches and height of first pod

V. RESULTS AND DISCUSSION



M2-GIZA402 M3-GIZA402

120 j

T 100 B
BANFPR 5 a0 B NP/P
) NS
| B 2 60 BNS/P
S 40 3100SW
| Dolsw | El) T YW/P
| H =
[ avwe || 0
! v
A‘n‘- N & e ’1‘\' i N | ‘{\é
LA %‘,a‘ o i
- Treatments
ME2iEn2 f M3.GIZA2
120 | 120 | :
~ 100 i | £ 100 BNP/P
- JIEl= | R
§ 80 | il | S a0 | BNS/P
2 g BNsP | g 60| 0100w
S 4 lCHfI!JSW | 2 4? : OYwsp
2 [aywie || g A T
2o - 0
0 ; 0\_ laf\n[u fﬁ‘ 15;1. K Pa[o
# R
. AT RO @ ¢ Q"!\ t‘!\ 6"\
Treatments Treatments ’
M2.GIZA3 M3-GIZA3
200
§ I P Eﬁ 150 @NP/P
o lmsp £ 100 WG
5 oy $ 0 100sW
2 avwe || £ aywrp
; \ | 0
5 P e o & 5
U iy A

L

Treatments
lroatments

Figure (2): Effect EMS concentration in both of M, and M;
generations in Giza402, Giza2 and Giza3 for Number
of pod/ plant, Number of seed/pod, 100 seed weight
and Yield weight /plant

M%
70 |
1. RESULTS AND DISCUSSION o




SeT z8L'l c00as T
oreos | riogs | o6sst | 01899 | coswe | ogry | otsse | etlo | 96tv s | owzie | eist | cose | ooe | 26F0SINA
06619 | ity | orviz )| oz6so gorzs | ouvts | ocase | eTlo | 9610 | O oczos | ssee | €eL9 | _%E0 SINA._
0T6E | sszec | ooz | oseur | oosss | 9600 | €910 | ostez | st | sesy | oor | %6C0SINA
_ooser | €9187 | 0T6ST | ObS TS 9920 | €E€ osees | ewt | woos | ooe | %610 SINH

81+l 08188 L90 <€ JOAIUO )
% H| A| "4 X |%H]| A %-H| ‘A] ™A % H| “A| "4 JusugnaL]
JUB[JMYSIAN PRIA ("wiB) 1YB12A PIPS 001 jeay/spyea JO RqunN pod/ pa9s JO Rquny

L19°0 0611 €00ads"1
“orese | toro | eevo | oowt | ogeoe | seoo | £L00 | ozel f 09861 | GELO “ooo | oos | oozve | zocwt | sogzy | osses | %6570 SWH
0£8°L8 1€2°0 €970 00¢t | 0€80L | 6110 8910 | 09T'€1 | 01€0S | 8950 6z1'1 | o005 | orooL | ¥S6'€9 | 091¥6 ostsc | %E0 SHA |
0s9zL | €800 | LITO | 0091 | 089k | BEOO £80°0 | 08v'€l | 05919 | TOED | £9r1 00c | oetLe | 9L8'91 | TBOSK | 05§79¢ %Z 0 SWA
osl'68 | t9T0 | 9670 | 0091 | 00118 | 0120 6cz0 | ooser | oco1o | zoso | €ort | 00t | OSTOS | 6LEBT | €8S9S | OFSTED %10 SWH

Z£0°0 00°1€ 6v00 | 08+91 1950 00°S 90Z'8T | 0T$S9 jo4quo)
% H| A| "] X |[%H]| A T X | % H| A "A| X | %H]| A "A| X | swouawasy
jue|[d/ spod JO fqunyN ("wd) pod 1sa14 JO JYoIBH JuR[d/ ydueag jo LRQuny ("urd) 1ys13Y ueld

"IN [IM patean (9///€€ V1) weaq eqey J
10§ (%, H) AI[IqeIaIoH pue “(8p) 2oueieA ordjoudn ‘(A

0 uoyBIAUAF TN UL SI9JORIRYD [BOIWOUOII AWOS
) aoueriep ordKjousyd (X) soueunoprad weagy ((11) 2198L

__71



FAB 337/78:
a. M, generation:

The data on the effect of various concentrations of EMS on
the mean values and variances of the different economic
characters, in case of (FAB 337/78) were found in Table (11)
and figures (3 and 4). The mean of plant height was
significantly reduced at 0.2 %, 0.3 % and 0.4 % concentration
level (56.55, 55.18 and 53.55 c¢m, respectively as compared to
control, 65.52 ¢m). The mean of number of branches per plant
reduced also at 0.1 % concentration (4 branches per plant) as
compared to 5.00 branch per plant.

Concerning the height of the first pod, it was decreased
significantly as compared with the control (16.20 cm) as the
length of first pod at 0.1 % concentration was 13.56 cm , 0.2 %
concentration was 13.48 cm |, 0.3 % concentration was 13.26 cm
and 0.4 % concentration was 12.52 cm, respectively. The mean
of number of pods per plant was highly reduced at
concentrations of 0.1 % and 0.2 % (16.00 pod per plant), 0.3 %
(15.00 pod per plant) and 04 9% (14.00 pod per plant),
respectively as compared with the control (31.00 pod per plant).

The mean of number of seeds per pod were significantly
increased (4.00 seeds per pod) at 0.2 and 0.3 concentrations as
compared with the control (3.00 seeds per pod). The mean
number of leaflets per leaf were not affected (5.00 per leave) at
all the used concentrations as compared with the control (5.00
leaflets per leaf). In case of 100 seed weight, it was revealed that
it decreased significantly as compared with the control (73.00
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gm) as the 100 seed weight at 0.1 % concentration was 57.49 £gm
- 0.2 % concentration was 52.79 gm, 0.3 % concentration was
52.47 gm and 0.4 % concentration was 44.81 gm, respectively.
Concerning weight yield per plant, it was also revealed that it
decreased significantly as compared with the control (58.18 gm)
as the yield weight per plant at 0.1 % concentration was 25.92
gm, 0.2 % concentration was 22.67 gm, 0.3 % concentration was
21.14 gm and 0.4 % concentration was 18.89 gm, respectively.

Data i Table (11) showed highly significant increase in
the heretability percentages in case of plant height (70.04 % at
0.3 concentration), number of branches per plant (61.65 % at 0.1
% and 0.2 % concentrations, respectively), height of first pod
(81.10 % at 0.1 % concentration and 70.83 % at 0.3 %
concentration), number of pods per plant (at all concentrations
especially at 0.1 % concentration, 89.19 %), number of seeds per
pod (at only one concentration, at 0.3 % concentration, 50.27 %),
number of leaflets per leaf (at all concentrations especially at 0.1
% concentration, 79.88 %) 100 seed weight per plant (at all
concentrations especially at 0.3 %, 68.81 %) and the yield
weight per plant (at 0.3 % and at 0.4 % concentration, 67.99 %
and 60.74 %) in the M, generation in comparison to control.

b. M; generation:

The data on the effect of various concentrations of EMS on
the mean values and variances of the different economic
characters, in case of (FAB 337/78), were found in Table (12)
and figures (3 and 4). The mean of plant height was
significantly reduced at all concentrations (61.95, 61.34, 60.50
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and 58.50 cm, respectively as compared to control, 65.52 cm).
The mean of number of branches per plant has increased at 0.1
%, 0.3 % and 0.4 % concentrations (6 branches per plant) while
it highly increased at 0.2 % (7 branches per plant) as compared
to 5.00 branch per plant. Concerning the height of the first pod, it
was found that it decreased significantly as compared with the
control (16.48 cm) as the height of first pod at 0.1 %
concentration was 16.13 cm, 0.2 % concentration was 14.52 cm,
0.3 % concentration was 14.32 cm and 0.4 % concentration was
13.85 cm, respectively.

The mean of number of pods per plant were highly reduced
at concentrations of 0.1 %, 0.2 %, 0.3 % and 0.4 % (20.00,
17.00, 16.00 and 16.00 pod per plant, respectively) as compared
with the control (31.00 pod per plant). The mean of number of
seeds per pod were significantly increased (4.00 seeds per pod)
at 0.2 % and 0.3 % concentrations as compared with the control
(3.00 seeds per pod).

The mean number of leaflets per leaf were increased at 0.2
%, 0.3 % and 0.4 % concentrations (6.00 per leave) as compared
with the control (5.00 leaflets per leaf). In case of 100 seed
weight, it was revealed that it decreased significantly as
compared with the control (73.00 gm) as the 100 seed weight at
0.1 % concentration was 71.740, 0.2 % concentration was 69.10
gm , 0.3 % concentration was 66.74 gm and 0.4 % concentration
was 66.51 gm, respectively.

m
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Concerning yield weight per plant, it was also revealed
that it has been decreased significantly as compared with the
control (58.18 gm) as the yield weight per plant at 0.1 %
concentration was 27.950gm, 0.2 % concentration was 23.40 gm.,
0.3 % concentration was 21.50 gm and 0.4 % concentration was
20.95 gm, respectively.

Data in Table (12) showed highly significant increase in
the heretability percentages in case of plant height at 0.1 and
0.2% concentration (86.12 and 92.32%), number of branches per
plant 92.44 % at 0.1 %, 0.3 and 0.4 % concentrations 85.48 and
82.74%, respectively), height of first pod was highly and
improvement, number of pods per plant at all concentrations
about (71.67 and 77.33%) and especially at 0.3 % concentration,
80.20 %), 100 seed weight per plant and the yield weight per
plant were better than local variety (Giza 402 , Giza2 and Giza3)
at all concentrations especially at 0.1 , 0.2 and 0.3 % (75.22
88.80 and 88.55%) and (85.76,85.58 and 72.80% respectively )
in the M 3 generation in comparison to control. The elevation of
h* values was enough to make selection among the plants of the
M, and M;

FAB 89/74 :
a. M, generation:

The data on the effect of various concentrations of EMS
on the mean values and variances of the different economic
characters, in case of (FAB 89/74), were found in Table (13) and
figures (3 and 4). The mean plant height was reduced
significantly at 0.4% concentration level (74.15 cm as compared
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to control, 88.11 ¢m). The mean of number of branches per plant
was not significant at all the concentrations of EMS as
compared to the control (5 branches per plant). In case of the
height of the first pod, it was found that it decreased
significantly as compared with the control (16.80 c¢m) as the
Height of first pod at 0.1 % concentration was 13.975 ¢m , 0.2
% concentration was 13.686 c¢m , 0.3 % concentration was
12.564 cm and 0.4 % concentration was 12.716 cm, respectively.
The mean of number of pods per plant were highly reduced at
concentrations of 0.1 % (18.00 pod per plant), 0.2 % (17.00 pod
per plant), 0.3 % and 0.4 (16.00 pod per plant), respectively as
compared with the control (29.00 pod per plant).

The means of number of seeds per pod were also not
significant (3.00 seeds per pod) at all the used concentrations as
- compared with the control (3.00 seeds per pod). The mean
number of leaflets per leaf were also highly significantly reduced
(6.00 leaflets per leaf) at all the used concentrations as compared
with the control (6.00 leaflets per leaf). In case of 100 seed
weight, it was revealed that it has decreased significantly as
compared with the control (106.70 gm) as the 100 seed weight at
0.1 % concentration was 61.61 gm , 0.2 % concentration was
56.68 gm , 0.3 % concentration was 50.59 gm and 0.4 %
concentration was 48.14 gm, respectively. Concerning weight
yield per plant, it was also revealed that it decreased significantly
as compared with the control (80.25 gm) as the yield weight per
plant at 0.1 % concentration was 29.10, 0.2 % concentration was
2694 gm , 0.3 % concentration was 25.84 gm and 0.4 %
concentration was 23.52 gm , respectively.
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Data in Table (13) showed highly significant increase in
the heretability percentages in case of plant height (78.97 % at
0.2 and 72.02% at 0.3% concentration), height of first pod (80.72
% at 0.1 %, 76.63 % at 03 % and 77.01% at 0.4%
concentration), number of pods per plant (91.16 % at 0.3 %,
86.89 % at 0.4 and 86.00 at 0.2%), 100 seed weight per plant
was found that the heretability % was nearly together at all
concentrations comparison to control (72.96 - 78.81%) and the
vield weight per plant at 0.1 % and 0.2 % concentration (91.10
%o and 94.97 %) in the M, generation in comparison to control.

b. M; generation:

The data on the effect of various concentrations of EMS on
the mean values and variances of the different economic
characters, in case of (FAB 89/74), were found in Table (14) and
figures (3 and 4).  The mean plant height was reduced
significantly at 0.4% concentration level (51.380 cm as
compared to control, 88.11 cm). The mean of number of
branches per plant was affected at all the concentrations of EMS
(6 and 7 branches per plant) as compared to the control. In case
of the length of the first pod, it was found that it decreased
significantly as compared with the control (16.80 cm) as the
height of first pod at 0.1 % concentration was 14.225 cm ,02%
concentration was 14.25 cm , 0.3 % concentration was 13.964
cm and 0.4 % concentration was 13.775 ¢cm , respectively.

The mean of number of pods per plant were highly
reduced at concentrations of 0.1 % (18.00 pod per plant), 0.2 %
and 0.3% (17.00 pod per plant) and 0.4% (16.00 pod per plant),

i, o bt L et Saisa it e ettt ru
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respectively as compared with the control (29.00 pod per plant).
The means of number of seeds per pod were not affected (3.00
seeds per pod) at all the used concentrations as compared with
the control (3.00 seeds per pod).

The mean number of leaflets per leaf were also highly
significantly reduced (6.00 leaflets per leaf) at all the used
concentrations as compared with the control (6.00 leaflets per
leaf). In case of 100 seed weight, it was revealed that it
decreased significantly as compared with the control (106.70
gm) as the 100 seed weight at 0.1 % concentration was 84.31 gm
. 0.2 % concentration was 72.79 gm, 0.3 % concentration was
69.48 gm and 0.4 % concentration was 67.79 gm, respectively.
Concerning yield weight per plant, it was also revealed that it
decreased significantly as compared with the control (80.250
gm) as the yield weight per plant at 0.1 % concentration was
, 03 %
concentration was 26.40 gm and 0.4 % concentration was 23.30

3580 gm , 0.2 % concentration was 28.50 gm
gm, respectively.

Data in Table (14) showed highly significant increase in
the heretability percentages in case of plant height were medium
and high in (77.69 % at 0.2, 74.38% at 0.3 and 85.23% at 0.4%
concentration respectively.), number of branches per plant was
highly heretability percentages in all concentrations, height of
first pod (84.48 % at 0.1, 91.91 % at 0.3 and 92.72 % at 0.4%
concentration), number of pods per plant in all concentrations
was highly and nearly (95.0-95.73%), 100 seed weight per plant
(at all concentrations especially at 0.3 %, 70.46 % and 0.4%
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76.99%) and the yield weight per plant had high heretability%
in all concentration which ranged between 91.67-89.04% in the
M3 generation in comparison to control.

FAB 114/80 :
a. M; generation:

The data on the effect of various concentrations of EMS on
the mean values and variances of the different economic
characters, in case of (FAB 114/80), are showed in Table (15)
and figures (3 and 4). The mean plant height was reduced
significantly at 0.3 and 0.4 % concentration levels (68.97 and
68.89 cm as compared to control, 78.00 cm).

The mean of number of branches per plant was reduced
also at concentrations of 0.2 % and 0.4 % (5 branches per plant)
as compared with the control (6 branches per plant). Concerning
the Height of the first pod, it was found that it has decreased
non-significantly as compared with the control (13.140 cm) as
the height of first pod at 0.4 % concentration was 12.723. It has
increased also non-significantly at 0.3 % concentration (16.059
cm).

The mean of number of pods per plant were highly
decreased at concentrations of 0.1 and 0.2% (18.00 pod per
plant) and at 0.3 and at 0.4% (17.00 pod per plant), respectively
as compared with the control (25.00 pod per plant). The mean of
number of seeds per pod were not affected (3.00 seeds per pod)
at all the used concentrations as compared with the control (3.00
seeds per pod). The mean number of leaflets per leaf were also
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highly significantly reduced (5.00 leaflets per leaf) at the
concentrations 0.2 and 0.3% as compared with the control (6.00
leaflets per leaf).

In case of 100 seed weight, it was revealed that it was
significantly decreased as compared with the control (97.17 gm)
as the 100 seed weight at 0.1 % concentration was 65.726 gm ,
0.2 % concentration was 64.552 gm , 0.3 % concentration was
63.10 gm and 0.4 % concentration was 61.485 gm, respectively.
Concerning yield weight per plant, it was also revealed that it
decreased significantly as compared with the control (77.74 gm)
as the yield weight per plant at 0.1 % concentration was 38.828
gm , 0.2 % concentration was 36.152 gm, 0.3 % concentration
was 31.192 gm, and 0.4 % concentration was 31.963 gm,
respectively.

Data in Table (15) showed highly significant increase in
the heretability percentages in case of plant height (87.67 % at
0.1% concentration), number of branches per plant (84.03 % at
0.2 and 86.71% at 0.4 % concentrations, respectively), height of
first pod (72.11 % at 0.3 and 76.61% at 0.4 % concentration),
number of pods per plant the heretability percentages was nearly
the same in all concentrations, but the heretability percentages
was highly 73.45% at 0.2 and 75.21% at 0.3% concentrations) in
case 100 seed weight per plant. The weight yield per plant at 0.2
% and 0.4 % concentrations were 81.02 and 82.31% in the M,

generation in comparison to control.

W
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b. M; generation:

The data on the effect of various concentrations of EMS
on the mean values and variances of the different economic
characters, in case of (FAB 114/80), were found in Table (16)
and figures (3 and 4). The mean plant height was reduced
significantly at only 0.4% concentration levels (68.35 cm as
compared to control, 78.00cm). The mean of number of branches
per plant were affected also at concentrations of 0.2 % and 0.4 %
(7 branches per plant) as compared to the control (6 branches per
plant).

Concerning the height of the first pod, it was found that it
has decreased significantly as compared with the control (13.14
cm) as the height of first pod at 0.1 and 0.2% concentration was
14.60 cm and 14.35 c¢m. It has increased also but non-
significantly at 0.3 % concentration (16.059 cm). The mean of
number of pods per plant were highly decreased at
concentrations of 0.1 and 0.2 (18.00 pod per plant) and at 0.3 and
0.4% (17.00 and 16.00 pod per plant), respectively as compared
with the control (25.00 pod per plant).

The mean of number of seeds per pod were not affected
(3.00 seeds per pod) at 0.1 and 0.4% concentrations as compared
with the control (3.00 seeds per pod). The mean number of
leaflets per leaf were also highly significantly reduced (5.00
leaflets per leaf) at the concentrations 0.2 and 0.3% as compared
with the control (6.00 leaflets per leaf). In case of 100 seed
weight, it was revealed that it decreased significantly as
compared with the control (97.17 gm) as the 100 seed weight at
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Figure (3):Effect of EMS concentration in both of M, and M
generations in FAB337/78, FAB89/74 and FAB114/80
for plant height, number of branches and height of first
pod.
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Figure (4): Effect of EMS concentration in both of M, and M;
generations in FAB337/78, FAB89/74 and FAB114/80
for Number of pod/ plant, Number of seed/pod, 100
seed weight and Yield weight /plant
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0.1 % concentration was 85.810, 0.2 % concentration was 84.22
gm , 0.3 % concentration was 83.54 gm and 0.4 % concentration
was 74.82 gm, respectively. Concerning yield weight per plant, it
was also revealed that it decreased significantly as compared
with the control (77.74 gm) as the yield weight per plant at 0.1,
0.2 and 0.3% concentrations were 36.75, 35.40 and 32.50 gm
and at 0.4 % concentration was 30.15 gm, respectively.

Data in Table (16) showed highly significant increase in the
heretability percentages was nearly in case of plant height in all
concentrations, number of branches per plant (94.50 % at 0.1 %
and 86.85% at 0.3 % concentrations, respectively), height of first
pod (81.10 % at 0.1 % concentration and 70.83 % at 0.3 %
concentrations), number of pods per plant the heretability
percentages was nearly  medium in all concentrations was
ranged from (64.40-68.21%), 100 seed weight per plant (at all
concentrations especially at 0.1 %, 84.89 %) and in cases the
yield weight per plant the heretability percentages was: nearly
with (at 0.1 %, 0.3 % and at 0.4 % concentrations, but especially
at 0.1%, 70.23% in the M ; generation in comparison to control.

Concerning the seed size characters of faba bean genotypes
showed in table (17) and figure (5a ,b), it was found that highly
significant differences between the six varieties under study in
seed length, width, thickness and indices of seeds (Length /
Width) and (Width / Length).

e
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Table (17): Mean values of some physical seeds size characters of
faba bean genotypes treated with EMS in M3 generation.

Seed Seed Seed
E Treatments | Length Width | Thickness H\IIJI/)\EX II:?SEX
g (mm.) (mm.) (mm.)
~ | Comtrol | 1600 [ 1100 [ 6.00 1454 1.833
S | EMS0.1% 10.00 780 | 5 1.500
< | EMS02% | 1233 | 900 | 4 1974
N | EMS03% | 12.92 6.77 1.275
C s 0% | 13.63 6.88 1.341
Control 1700 [ 1200 2,400
N [ EMS0.1% 1190 | 750 1.630
N | EMS02% | 1156 | j 1411
S Ferinhr R L B e o
EMS04% | 1325 700 | 525 | 1333
Control 14.00 10.00 1.667
2 | EMS0.1% 11.50 8.33 1.788
N | EMS0.2% | 1129 9.00 5.86 1 1536
S | EMS0.3% | 1225 6.42 533 1.908 1.205
EMS04% | 1530 7.70 6.40 1.987 1.203
Control 13.00 11.00 6.00 1.182 1.833
o REMSOT% | 1100 | 880 | 600 | 1250 | 1466
< R EMS02% | 1167 833 | 600 | 1401 1.388
~REMS03% | 1433 7.00 500 | 2047 | 1400
EMS04% | 1267 733 6.00 1,728 1.222
Control 15.00 10.00 6.00 1.500 1.667
<+ EMSO0.1% | 1100 | 813 | 525 1.353 1.549
@ S EMS02% | 1200 | 725 | 563 1.655 1.288
& SSEMS 0.3% 13.40 700 | 600 1914 | 1.167
EMS04% | 13.71 643 | 500 2.132 1.286
Control 15.00 11.00 4.00 1.364 2.750
o § EMS0.1% 1300 | 917 483 1418 1.899
< % EMS0.2% | 1388 6.50 5.50 2135 | 1182
T EMS03% | 1378 6.89 544 2.00 1267
EMS 0.4% 13.33 6.56 522 2.032 1.206
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B

Fig (5 a, b): Variation between M; generation seed size of

different genotypes faba bean (Vicia faba L.) treated
with EMS.

.
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Giza 402:

The measurements of seed characters (seed length, width,
thickness and indices of seeds (Length / Width ) and (Width /
Length) in Giza 402 revealed significant reduction in index of
seed length / width in M3 population after treatment with EMS
especially 0.1% treatment (1.282) and 0.2% treatment (1.370)
while it significantly increased at 0.3 % treatment (1.908) and
0.4% treatment (1.981), respectively comparing to the control
(1.454). Also, significant reduction in index of seed (Width /
Length) in M; population after treatment with EMS especially
0.1% treatment (1.500), 0.3% treatment (1.275) and 0.4%
treatment (1.341). Meanwhile it significantly increased at 0.2 %
treatment (1.974) comparing to the control (1.833).

Giza 2:

The seed characters (seed length, width, thickness and
indices of seeds (Length / Width) and (Width / Length) in Giza 2
showed significant increase in index of seed (Length / Width) in
M; population after treatment with EMS (in all treatments, 1.587,
1.445, 1.931 and 1.893, respectively) as compared to the (1.417).
Also, highly significant reduction in index of seed (Width /
Length in M; population after treatment with EMS (in all
treatments, 1.630, 1.411, 1.284 and 1.333, respectively) as
- comparing to the control (2.400).

Giza 3:

Concerning the seed characters (seed length, width,
thickness and indices of seeds (Length / Width) and (Width /
Length) in Giza 3, it was found significant reduction in index of
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seed (Length / Width) in M; population after treatment with
EMS especially 0.1% treatment (1.381) and 0.2% treatment
(1.254) while it significantly increased at 0.3% treatment (1.908)
and 0.4% treatment (1.987), respectively as comparing to the
control (1.400). Also, significant reduction in index of seed
(Width / Length) in M; population after treatment with EMS
especially 0.2% treatment (1.536), 0.3% treatment (1.205) and
0.4% treatment (1.203). Meanwhile it significantly increased at
0.1% treatment (1.788) comparing to the control (1.667).

FAB 337/78:

In studying the seed characters, seed length, width,
thickness and indices of seeds (Length / Width) and (Width /
Length) of FAB 337/78, significant increase in index of seed
(Length / Width) in M3 population after treatment with EMS (in
all treatments; 1.250, 1.401. 2.047 and 1.728, respectively)
comparing to the control (1.1.182) were recorded. Also,
significant reduction in index of seed (Width / Length) in Mj
population after treatment with EMS (in all treatments; 1.466,
1.388, 1.400 and 1.222 respectively) as compared to the control
(1.833).

IFAB 89/74:

[n case of studying the seed characters, seed length,
width, thickness and indices of seeds (Length / Width) and
(Width / Length) in FAB 89/74, it was detected significant
reduction in index of seed (Length / Width) in M; population
after treatment with EMS treatment, 0.1% (1.353) while it
significantly increased at 0.2% treatment (1.655), 0.3% treatment

e s, e ) i st 5. 5.
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(1.914) and 0.4% treatment (2.132), respectively comparing to
the control (1.500). Also, significant reduction in index of seed
(Width / Length) in M; population after treatment with EMS (in
all treatments (1.549, 1.288, 1.167 and 1.286, respectively) as
compared to the control (1.667).

FAB 114/80:

In case of studying the seed characters, seed length,
width, thickness and indices of seeds (Length / Width) and
(Width / Length) in FAB 89/74, it was detected significant
reduction in index of seed (Length / Width) in M3 population
after treatment with EMS treatment, 0.1% (1.018), while it
significantly increased at 0.2% treatment (2.135) , 0.3%
treatment (2.000) and 0.4% treatment (2.032), respectively
comparing to the control (1.364). Also, significant reduction in
index of seed (Width / Length) in M; population after treatment
with EMS (in all treatments; 1.899, 1.182, 1.267 and 1.2006,
respectively) as compared to the control (2.750).

The polygenic characters Viz. high grain yield, plant type
quality, grain quality and protein quality have been improved by
mutagensis (Jain, 1975;Virupakshappa, et al., 1980;Sarkar
and Sharma, 1987 and 1988;Verma and Singh, 1984).

_ These findings are enough evidence that chemical
mutagensis EMS is potential tool to be employed in the crop
improvement.
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The response to different concentration (0.1, 0.2, 0.3 and
0.4%) of mutagens agent EMS as measured by magnitude and
the nature of the induce variability varied from character to other
and between the six varieties of faba bean. The estimates
between difference concentration of EMS and genotypes showed
significant increases in all six characters in both M, and M;
plants and observed above results in table (2, 3 and 4); after two
cycle of selection in M, and M, population showed non-
significant increases in two characters number of seed/pod and
number of leaflets/leaf. Also observed significant mutagenically
induce inter-treatment and between different genotypes of faba
bean for all the studied characters, associated with negative shift
of some treatment means in the treated population against the
control means (Ismail, ef al, 1976 a ,b; Virupakshappa, et al.,
19805 Khan, et al, 1984 and Vandana, 1992a).

The analysis of genetics variance and heretability % and
observations on variety and treatment interaction suggests that
individual treatments differed more in M; than in M, in
generating  variability and for overall means increased
significantly in the mutagenically derived populations and were
still associated with 2 high overall and inter-mutant lines
variance values. Using both chemical mutagens and gamma rays,
many other workers have also found mean values decreasing
significantly for most of the characters in M, generation,
suggesting occurrence of more polygenic mutations in uegative
direction (Virk, et al., 1978;Brock, 1965;Khalil and Nassib,
1986 and Danish, et al., 1981).

e
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They attributed the decline to either physiological damage
caused chiefly by chemical mutagens or chromosomal
aberrations caused mainly by irradiation. These physiological
disturbances get eliminated progressively in subsequent
generations.

Seed yield is a complex characters, decrease in yield
components get adversely affect by mutagenic treatments, most
of the induced mutations are of deleterious nature and recessive
and this explains the reduction in the mean values. Brock, 1965
observed that random mutations in characters with definite
selection history shift the treatment means away from the control
mean in the direction, opposite to the previous selection history.

Contrarily, it is proposed that random mutations bring
about unidirectional changes in the mean values of almost all the
quantitative characters of interest to the plant breeder (Gaul and
Aastveit, 1966; Filippetti and Pace, 1981 and Naik, et al.,
2000) that vitality of the genotype is the probable factor
governing the mean behavior, though partly explains the
irregular behavior of the mean, still is not satisfactory.

In the present investigation in six of the eight characters
studied, the M, and M; population mean were got significantly
reduced, The eight character registering increase in M, and M;
mean values, also confirms Brock’s theory, because the previous
selection for the character up till now has been for bigger leafy
plant types and consequently for low harvest values.
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[t is generally expected that most of the induced mutations
are recessive nature and if a parental character is determined by
wild type genes, the induced variation will largely be in the
reverse direction.

On the other hand, recessive genes if involved in
determining a character in the parent, only a very small fraction
of the induced variation in the opposite direction is to be
expected. Most quantitative characters however, have a complex
genetic  determination involving a large number of genes
interacting with one another, consequently variation in both the
direction is to be expected, although the two components will not
be uniformly generated. It is implied that study, for number of
seed/pod and number of leaflets/leaf between different genotypes
the number of plus and minus effects in the studied quantitative
characters were essentially equal.

[t was selected some mutant lines in M 3 population that
was highly in quality characters. It was found that the high
degree of genetic stability in all local varieties ( Giza-402,
Giza-2 and Giza-3 ) and introduced varieties ( FAB 337/78 ,
FAB 89/74 and FAB 114/80), also the mutant lines were entered
in screening and selection programs by corresponding between
economical characters and Biochemical characters i.e.
percentage of protein content, percentage of soluble protein and
percentage of available protein % and trypsin inhibitor content .

M
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II. Effect of Ethylmethane Sulphonate on Some
Biochemical Quality in Faba Bean ( Vicia faba L.) : -

Faba bean ( Vicia faba L.) seeds are used directly or
indirectly (after processing) for human nutrition and animal
feeding; consequently, the nutritional quality of the seeds is an
important breeding objective. Increased seed protein content and
percentage of sulfur containing amino acids along with a
decrease in the amount of antinutritional factors (ANF) are the
main traits to be used as selection criteria during breeding for
seed quality.

A large genetic variability (Filippetti, 1979; Filippetti, et
al. 1985), high heretability (Sjodin, 1981), and negative
correlation with seed yield has been detected for seed protein
content. and its improvement is feasible through recombinant
DNA technology and genetic transformation (Muntz, et al.
1993).

II.1 The improvement of Protein contents and Trypsin

Inhibitor content:

Little information is available on the extent of variation in
concentrations of ANF. The presence of ANF impairs the nutritional
value of the protein in faba beans compared with that of adequately
heated soybean protein (Huisman, 1991). The main components of
ANF in faba beans are: protease Trypsin inhibitor content 0.7-1.6 mg/g
dry seeds,' according to Huisman 1991; 2.24 - 4] mg/g dry seeds.
According to (Bond, et al. 1991), lectins (Liener 1989), and vic-
ine/convicine (Marquardt, 1989).
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Trypsin inhibitors and lectins increase the secretion of
endogenous  proteins (salivary proteins, digestive enzymes,
mucus and epithelial cell proteins) in animals fed a diet
containing faba bean seeds. The primary effect of trypsin
inhibitor activity (TIA) is related to the inactivation of chymo-
trypsin produced by the pancreas. Because of this inactivation, a
negative feedback mechanism makes the pancreas enhance
¢nzyme secretion (Huisman, 1991).

The true digestibility of crude protein of Faba bean seed is
about 93% but this value was reduced to 76% in pigs, as
measured by the difference between intake of F aba bean protein
and amino acids and the amount of protein and amino acids in
the ileal chyme (Jansman, 1995). In the pig and other non-
ruminant farm anti-mals T.[A decreased growth rate and feed
conversion efficiency (Marquardt 1989 and Huisman 1991).

No sources of zero TIA are yet available, germplasm
sources with low TIA are known (Azadegan, 1993). It is,
however, known that TIA responds to selection (Sjodin et al.
1981a, b), even though TIA is subject to modification by
environment (year and location), and genotype  environment
interaction has been observed (Bond, ef al.1991),

The possibility of breeding varieties with low TIA in other-
wise good genetic backgrounds for nutritional quality (i.e. high
protein content) and grain yield requires the availability of
adequate germplasm, and knowledge of combining ability of .
contrasting lines for TIA and protein content. The proposal of a

S
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breeding strategy to produce varieties with low concentrations of
trypsin inhibitors, good seed protein concentrations and high
seed yield ability.

Concerning the biochemical characters of faba bean
genotypes showed in table (18 and 19) and figures (6, 7. 8 and
8), it was found highly significant differences between quality of
total protein %, soluble protein %, available protein %and
trypsin inhibitor content.

1-Giza 402:

In M, population high percentage of total protein 31.59% at
0.1% concentration of EMS was revealed , while the soluble
protein % was 17.20, at the same time the available protein %
was 25.90 at the same concentration of EMS as compared to
control. Also, in M; population high total protein % was 31.34,
soluble protein % 16.68 and available protein % 25.62 at 0.1%
conceniration of EMS as compared to control. In addition to, I
was observed different content of trypsin inhibitor between
higher or low levels 3099.26 and 3062.20 U/lg dry seed weight
at 0.1% concentration of EMS as compared to control in M; and
M3 generation.

W_—"*—_——f_
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Figure (6):Effect of EMS concentration in M, generations in
Giza402,Giza2 and Giza3 for Total protein content %,
Soluble protein content % and available protein
content %.
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Figure (7):Effect of EMS concentration in M; generations in
Giza402,Giza2 and Giza3 for Total protein content %o.

. Soluble protein content % and available protein
content %.
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2-Giza 2:

In M, population high percentage of total protein 31.50% at
0.2% concentration of EMS was revealed , while the soluble
protein % was 16.83 at the same time, the available protein %
was 25.83 at the same concentration of EMS as compared to
control. Also, in M; population found that high total protein %
was 32.20, soluble protein % 18.53 and available protein %
26.40 at 0.2% concentration of EMS as compared to control. In
addition to, | was observed different content of trypsin inhibitor
between higher or low levels 3397.16, 2891.20 and 2999.62
U/1g dry seed weight at 0.1% and 0.2% concentration of EMS as

compared to control in M, and Mj generation.

3-Giza 3:

In M> population high percentage of total protein (26.03
and 26.19 %) at 0.1 and 0.4% concentration of EMS, while the
soluble protein % was (16.50 and 16.66%) at the same time, the
available protein % was (21.34 and 21.48%) at the same
concentration of EMS as compared to control. Also, Mj
population high total protein % was (27.46 and 26.50%) , soluble
protein % (20.56 and 22.46%) and available protein % (22.52
and 21.73%) at 0.1 and 0.4% concentration of EMS as compared
to control. In addition to, I was observed higher low of trypsin
inhibitor content 237820 U/lg dry seed weight at 0.1%
concentration of EMS as compared to control in M, ger.eration.
Also, 1 was observed different content of trypsin inhibitor
between higher or low levels 2024 and 2099.90 U/lg dry seed
weight at 0.1 and 0.2% concentration of EMS as compared to
control in Mj generation.
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4-FAB 337/78:

In M, population high percentage of total protein (34.61
and 34.12 %) at 0.2 and 0.4% concentration of EMS, while the
soluble protein % was (15.79 and 16.30%) at the same time, the
available protein % was (28.38 and 27.98%) at the same
concentration of EMS as compared to control. Also, M,
population high total protein % were (33.33 and 32.55%) .
soluble protein % (23.51 and 13.73%) and available protein %
(22.52 and 21.73%) at 0.2 and 0.4% concentration of EMS as
compared to control. In addition to, I was observed nearly to
other in all concentration of trypsin inhibitor content but the
lower measure was 1762.50 and 1500 U/lg dry seed weight at
0.1% concentration of EMS as compared to control in M, and
M3 generation.

5-FAB 89/74:

In' M, population high percentage of total protein (32.31%)
at 0.1% concentration of EMS, while the soluble protein % was
(17.30%) at the same time, the available protein % was (26.49
%) at the same concentration of EMS as compared to control.
Also, M3 population high total protein % were (30.17 %),
soluble protein % (22.16%) and available protein % (24.74%) at
0.1% concentration of EMS as compared to control.

In addition to, I was observed nearly to other in all
concentration of trypsin inhibitor content but the lower measure
was 1573.56 U/lg dry seed weight at 0.1% concentration of
EMS as compared to control in M, generation. Also, I was
observed 1339.20 and 1389.42 U/lg dry seed weight at 0.1 and

e
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0.2% concentration of EMS as compared to control in Ms

generation.

6-FAB 114/80:

In M, population was revealed that high percentage of total
protein (33.79 and 33.10 %) at 0.2 and 0.3% concentration of
EMS. while the soluble protein % was (15.79 and 16.78%) at the
same time, the available protein % was (27.71 and 27.14%) at
the same concentration of EMS as compared to control. Also, in
M; population found that high total protein % was (33.46, 32.17
and 32.29%). soluble protein % (24.46, 17.71 and 14.29%) and
available protein % (27.44, 26.38 and 26.48%) at 0.1, 0.3 and
0.4% concentration of EMS as compared to control. In addition
to. I was observed very nearly to other in all concentration of
trypsin inhibitor content but the lower measure was 1516.22 and
1290.40 U/lg dry seed weight at 0.1% concentration of EMS as
compared to control in M, and M; generation.

[t was selected any mutant lines of faba bean low in total protein %
but was higher in the soluble protein % and available protein % .for
example. Giza-402 at 0.2 % concentration, Giza-2 at 0.2% concentration,
Giza-3 at 0.1%. FAB 337/78 and FAB 89/74 at 0.4% concentration and FAB
114/80 at 0.2% concentration of EMS as compared to control and found
strong relationship between total, soluble and available protein % and
improvement trypsin Inhibitor content with improve grain yield characters
all results observed above tables and figures were according to (
Fillippetti, 1979; Laarhoven, ef «l.,1983; Naidu and Chhabva,
1985: Robertson, ef al., 1985; Semenyuk, ef al, 1989; El-
Shakankery, ef al,1991; Kumari and Srivastava, 1996 and Naik,
et al., 2000).
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I1.2 Protein Markers For Identification of Faba Bean
(Vicia faba L.) Quality Characters: -

Faba bean seeds, like those of many other grain legumes.
contain a relatively high proportion, typically 25% of protein.
Faba bean seed protein falls into classical solubility fractions
(Osborne, 1924), the majority being globulin (i.e. protein is
soluble in dilute salt, but insoluble in water) and the remainder
being water soluble albumin.

The globulins are synthesized during seed development,
stored in the dry seed in organelles termed protein bodies and are
hydrolyzed on germination to provide carbon skeletons and
nitrogen for the developing seedling; consequently the two terms
"globulin and storage protein " have been used interchangeably,

Faba bean seed proteins characteristically contain a
relatively high proportion of nitrogen (being rich in lysine,
arginine, glutamine and asparagine) resulting in a relatively low
factor for the conversion of total nitrogen content to protein
content for faba bean seeds. The globulin also has low contents
of the sulfur containing amino acids cysteine and methionine; the
albumin fraction is relatively sulfur-rich and containing a large
number of minor proteins, some of which have important
biotechnological implications.

Now, SDS -PAGE can be. used to classify and screening
banding patterns from total soluble proteins according to

“—-_—*
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different types of polypeptide by using Rm. (Relative Mobility)
Fayed, (1989); Boulter and Thurmam (1968) and the
percentage of similarity indices according to Hadacova et al.
(1980). The Six Vicia faba L. varicties examined in the present
study included representatives of the three main taxonomic
groups of this species; i.e. Sp. Mediterranean (Giza-402, Giza-2
and Giza-3), Minor (FAB 337/78 and FAB 114/80) and Major
(FAB 89/74).

The quantity of total protein content %, soluble protein
content %, available protein content % and actively of trypsin
inhibitor for these taxonomic types and mutant selected lines are
showed in table (19). Studied on green and dry seeds was
performed in M; generation.

I1.2.1 Classification of The Protein Banding Patterns From
Green Seeds Treated with EMS in M3 Generation:

From table (20) and figure (10 a, b) high differences
between Giza-402 variety and the 9 mutant selected lines
(T17112, T1/119, TI1/1111, 12/2114, T2/215, T2/312,
13312133115 and T4/414)were recorded. The proteins
identification separated to between ranged from Rm. (0.07-
0.58) and showed the new many bands present Rm. (0.08, 0.10,
0.11, 0.12, 0.13, 0.16, 0.17, 0.20, 0.21, 0.24, 0.26, 0.27, 0.31,
0.37, 0.40 and 0.50) in different mutant selected lines used and
absent in the Giza -402 variety.

Also, found high difference among Giza-2 variety and 8
mutant selected lines (717124, T1'1214, T72/229, T2/223, T2/227,
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Table (20): Classification of the SDS-PAGE banding patterns from total
soluble proteins according to Rm (Relative Mobility) of different

genotypes of faba bean treated with
generation,

EMS in M; green seeds

Band
Rin

Giza 402

TI\112

TIN119

Ti\111

w
Lo

:

T2\2114
T2\312

T3\312

T3\3115

T4414

0.07

~

0.08

=~

0.10

0.11

0.12

Dt~
S

0.13

0.14

D

L.

I

1.
=i
~

b

n D

0.16

0.17

0.19

0.20

0.21

0.22

0.24

0.26

0.27

il B

=~

0.31

0.36

VD

0,37

0.40

0.47

0.50

VDo

-~

D
D

|

~ o~

D
D

M.

0.56

0.57

)

=}

0.58

=]

=2

~

_¥D

D

Band

Giza 2

TI\24

Ti\1214

T2\229

T2\223
T2\227
T3\321

T3\328

TH421

0.08

i~}

-

0.09

it~

0.16

0.17

0.18

0.20

0.21

0.24

0.26

D))

W | b |

0.28

0.36

0.37

0.38

0.49

0.54

L

0.58

A,

D
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13321, 13328 and 14421). The proteins identification
separated to ranges between Rm. (0.8-0.58) and showed the new
many bands present Rm. (0.16, 0.18, 0.21, 0.24, 0.26, 0.36, 0.38
and 0.49 respectively) in the different mutant selected lines used

and absent in the Giza-2 variety.

The percentage of similarity between Giza 402 variety and
nine mutant lines are presented in table (21). Comparison
between the Giza - 402 and mutant line belonging to
controversial in formation within and between the plants
selective; high percent of similarity was found between Giza-402
and lines (71119 and T1'111) 13.3%; mean while the lowest
degree (10.0%) was shown among (72/321), followed by
(6.3,6.7 and 7.1%) between Giza-402 and remainder mutant
lines: In addition, the similarity between nine mutant lines
ranged from (0.0-35.7%).

Also, the percentage of similarity between Giza-2 variety
and eight mutant lines are presented in table (21) comparisons
between the Giza-2 and mutant lines belonging to controversial
information within and between the any mutant lines selected;
High percent of similarity was found between Giza-2 and mutant
lines (74 421) 16.6%; while the lowest degree (7.1%) was shown
among (711214, T2/229, T2/223 and T3/328), followed by
12.4% between Giza-2 and the remainder mutant lines; In
addition, the similarity between eight mutant lines ranged from
(0.0 - 75%).

W
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Table (21): Similarity from total soluble protein identification of

different genotypes of faba bean separated by SDS-PAGE
treated with EMS in M green seed s generation.

g o = = T i ] ~ ] -
ST |3 (2 = |8 |8 |3 |5 |5 |z
N = = = = £ & o ) i
O = = P~ —
Giza fI(JZ
Ti\1112
TIN19
TI\111
| T22114
_T2612 |
T3\312
T3\3115
T4\414
anorves | 3 |3 |2 (8 |8 |8 |5 |= 5
g = = o o o 9 e x
O = = e = & = e =

V.RESULTS AND DISCUSSION



LR FIF
£LPS1IE
€1L¥ TIE
TL®LIT
TLFEIT
TIVTIT
LIMVEY LT
IL¥611
[RAYAR Y

LOFVZID

LWL
rLWOIrE
CLWTIFE

CLWLYE
TLWTIrT

TLWLIT

LL®sr1

LLWSIFT

TVZIO

L®TIEr
L¥SIer
£LF9EE
Lworee
Lw01€e
TIWLET
LL¥6E1
L¥LICT
LLWSET
€VZIOD

AVIN

soluble protein extracted

Fig (10a. b, ¢.): SDS-PAGE of total

from M; generation green seed of faba bean (Vicia

faba L.) treated with EMS.

116



From table (22) and figures (10-c and 11-a) found high
differences between Giza-3 variety and the nine mutant selected
lines (T1/138, TI1/1311, T1/139, T2/237, T2/2310. 72236
13/3316 and T4/4315) were recorded. The protein identification
was separated to between ranged from Rem.(0. 09-0.66) and
showed a number of new bands present with the Rm. (0.09,
0.11, 0.12, 0.19, 0.28, 0.29, 0.33, 0.43, 0.48, 0.50, 0.56, 0.60 and
0.66 respectively) in the different mutant selected lines used and
absent in the Giza-3 variety.

Also, there was high difference between FAB 337/78
introduction Ethiopian variety and eight mutant selected lines
(T1/1214, T2/229, T2/223, T3/321, T3/323, T4/42] and T4 423);
the fraction of protein was separated to ranges between Rm.
(0.09-0.66) and showed a number of new bands present Rm.
(0.09, 0.11, 0.19, 0.24 and 0.43 respectively) in the any different
mutant selected lines used and absent in the FAB337/78 Minor
variety.

The percentage of similarity between Giza-3 variety and
the nine mutants selected lines are presented in table (23).
Comparison between the Giza-3 and mutant lines had
controversial information within and between the lines selective.
High percent of similarity was found between Giza-3 and mutant
lines (T'1/138) 33.3%; While the lowest degree (3.6%) was
shown among (7'1/1311), followed by (26.7,26.3,25,20,15 and
11.8 % respectively) between Giza-3 and remainder mutant
lines; In addition, the similarity between the nine mutant lines
ranged from (5.6-35.7%).

%
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Table (22): Classification of the SDS-PAGE banding patterns from total
soluble proteins according to fom (Relative Mobility) of different
genotypes of faba bean treated with EMS in M; green seeds

generation.
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Table (23): Similarity from total soluble protein identification of
different genotypes of faba bean separated by SDS-
PAGE treated with EMS in M; green seeds

generation,
] ) bim m r~ S e b o v
aonms | ¢ 12 |2 |2 |2 (8 (818 |3 |3
O |= |E |= | |8 | |2 = | &

Giza 3 100 |1 333 | 5.6 15 1263 20 | 25 267 | 25 | 118
3 .

T1\138 100 | 35.7 [ 21.1 25 | 188
T1\1311 100 | 15.8 11.8 | 5.9
T1\139 100 95| 10
T2\237 20 | 211
T2\2310 | 100 | 9. 1 143353
T2\236 100 | 56 |11.1] 56
T3\3316 100 | 11.8 ] 5.9
T3\336 , 100 | 11.8
T et o
2 b * o . ~ o ~ o
aonms |2 |2 |8 [ |8 |8 |8 |S |9
E B Ie |S (& |& |& |& | &
FAB3378 | 100 [21.1] 95 [263 | 15 [ 158 (222|294 | 167
T1\1214 100 | 25 [235|176261|115(208| 7.7
T2\229 100 | 61.5]429] 36 | 7.4 | 208 | 21.7
T2\223 100 |235( 25 | 25 | 429357
T2\227 100 | 11.8 | 5.6 | 188 | 286
T3\321 100 | 20 | 20 | 6.3
T3\323 100 | 20 | 133
T4\d21 100 [ 308 |
T4\423 100
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Also, the percentage of similarity between FAB 337/78
Ethiopian variety and eight mutant selected lines; high percent of
similarity was found between FAB337/78 and mutant lines
(T4/421) 29.4%; while the lowest degree (9.5%) was shown
among (72/229), followed by (26.3, 22.2, 21.1, 16.7, 15.8 and
15% respectively) between FAB 337/78 and the remainder
mutant lines; In addition, the similarity the eight mutant lines
ranged from (6.3 - 61.5%).

From table (24) and figure (11b-¢) high differences
between FAB89/74 and the 8 mutant selective lines No. (1'1 16,
172/1610, T2/2615, T3/261, T3/364, 13/3610, T4/4614 and
1'4/4616) were recorded. The identification banding patterns
proteins separated to rage between Rm. (0.09 - 0.52) and showed
the new bands present Rm.(0.17, 0.29, 0.32, 0.40 and 052) in the
any different mutant selective lines and absent in the FAB 89/74
Major variety. Also, found high difference between FAB114/80
Germany variety and mutant selected lines (71/1712, T1/1714,
T2/2716, T2/277, T3/3710, T3/371, T4/4710 and T4/472).

The identification banding patterns of  protein was
separated to range between Rm. (0.08-0.51) and showed a
number of new bands present Rm. (0.8, 0.13, 0.17, 0.20, (.27,
0.32, 0.33, 0.39, 0.43 and 0.46) in the any mutant selective lines
and absent in the FAB 114/80 minor variety.

The percentage of similarity between FAB89/74 and the
eight mutant lines are presented in table (25). Comparisons
between the FAB 89/74 and mutant lines.
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Table (24): Classification of the SDS-PAGE banding patterns from total
soluble proteins according to Rm (Relative Mobility) of different
genotypes of faba bean treated with EMS in M; green seeds
generation.
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Table (25): Similarity from total soluble protein identification of
different genotypes of faba bean separated by SDS-
PAGE treated with EMS in M; green seeds

generation.
Sy % ~ > ~ = o o o
cvorres [ 8 |2 |2 (R (R IR |8 B[R
g N e (88 2|8 | &
FAB89\74 | 100 | 60.0 | 23.1 | 21.4 [ 23.1 [ 333133 | 200 | 30.8
‘ 100 {333 [ 133 [23.1|23.1 4172863038
100 | 30.8 | 60.0 | 455 [ 545 | 50.0 | 41.7
100 | 545 | 4171385357500
100 | 77.8|70.0 | 63.6 | 700
100 | 70.0 | 63.6 | 88.9
~ 1100 [ 389 | 636
1100
GENOTYPES | = ~ ~ ~ E ~ ~ % ™
2|8 |RE|B|R || |8 |8
FAB114\80 | 100 | 50.0 [ 36.4 | 50.0
100 | 455 | 455
| 100 | 455
100 | 30.

__'_——_-——__——_—'—_—"—"—_——________
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High percent of similarity was found between FAB 89/74
and mutant line. (7'1°138) 60%, While the lowest degree (13.3%)
was shown among (73 236), followed by (33.3, 30.8, 23.1, 21.4
and 20% respectively) between the FAB 89/74 and  the
remainder mutant lines; In addition, the similarity between the
eight mutant lines ranged from (/3.3 -77.8%).

Also, the percentage of similarity between FAB 114/80
and the eight mutant selected lines are presented in table (25).
Comparisons between the FAB 114/80 and mutant lines, found
revealed percent of similarity between FAB114/80 and mutant
lines (7'1'1712and 12/1711) 50%; While the lowest degree
(0.0%) was shown among (74277 and T4/3710), followed by
(36.4, 23.1 and 14.3%) between the FAB 114/80 and the
remainder mutant lines; In addition, the similarity between eight
mutant lines ranged from (0.0-100%).( Panitz et al. 1995;Wobus
et al. 1994;Borowaska et al.1994 and Tucci et al.1993).

IL.2.2 Classification of The Protein Banding Patterns From
Dry Seeds Treated with EMS in M; Generation:

Low differences between Giza402 and the mutant selected
lines i the protein banding were identified table (26) and figure
(12a, b); the protein banding patterns these mutant into four
groups. Groupl, Rm. (0.11, 0.20, 0.42 and 0.67) present in the
all plants, group2 Rm. (0.13) present in the lines (72/215,73/314
and 13 3115), group3 Rm. (0.14) present in only one line
(I4416) and Group4 Rm. (0.30) absent in Giza-402 variety

without treatment
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Table (26): Classification of the SDS-PAGE banding patterns

from total soluble proteins according to Rm
(Relative Mobility) of different genotypes of faba
bean treated with EMS in M; dry seeds
generation..
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High differences between Giza-2 and mutant selected lines
in the proteins banding patterns were separated into 12 groups
of bands, groupl Rm. (0.53 and 084) present in the all plants,
group2 Rm. (0.13) present in the lines (74/4416,14/447 and
[44410), group3 Rm. (0.14) present in only Giza-2 variety,
group4 Rm. (0.15) present in the lines (7'1/145,72/2412, and
13 341), groupd Rm. (0.16) present in only two lines (7'1/145
and T2247), group6 Rm. (0.28) absent in only one lines
(144416), group7 Rm. (0.30) present in line (74/4416), group8
Rm. (0.39) present in the three lines (711415, T1/145 and
/2 247) and Giza-2 variety, group9 Rm. (0.41) present in five
mutant lines (72/2412,73/347,13/341,74/447 and T4/4410)
grouplO Rm. (0.42) present in the only (74/4416), groupll Rm.
(0.56) absent in Giza2 variety and group12 Rm. (0.95) absent in
the two mutant lines (74/447 and 174/4410) and Giza-2 variety.

The percentage of similarity was showed in  Giza-402
variety and the 11 mutant selected lines are presented in table
(27). Comparisons between the Giza-402 and mutant lines
belonging to controversial information within and between the
lines selected. High percent of similarity was found between
Giza-402 and mutant lines. (7'7/112 and 72/217) 80%, While the
lowest degree (0.0%) was shown among (T1/114, T2/2114 and
I'4414), followed by (66.7, 50, 42.9 and 11.1% respectively)
between Giza-402 the remainder mutant lines.
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Table (27): Similarity from total soluble protein identification of
different genotypes of faba bean separated by SDS-
PAGE treated with EMS in M; dry seed s generation.

wos |§ | |22 |2 o s |z2(gzlz]s
g |= | 2|28 |8 |2(la|l2|2|2
S|FE|F|E|E|IR|E|E|lR|E2 |2 |2
Giza402 | 100 | 80.0 | 0.0 | 500 | 0.0 91667 | 00 | 500 111
T1\112 100 | 00 | 429 00 1571 00 | 420222
TIN19 100 | 25.0 | 100 | 100 00 | 667 | 0.0 | 100
TI\1113 100 | 00 375 [ 250 | 429 | 0o
T2\2114 | 100 100|667 00| 100
T2\215 571|375 | 00 | 200
T2\217 00 | 222
T3\314 500 | 100 | 22.2 | 333
T3\3115 L o] 00|57 | 100
T4\414 R e TR R T
T4\d11 T L 100 | 00
T4\416 N | o 100
annEs | e \a w ~ o ~ — e ~ =
AEEEHEHHEE
O IE|F|E|B|IEIRB|Z|E |
Giza2 | 100 [ 20.0 [ 200 [ 500 [ 91 [ o1 | 91 0.0
Ti\1415 100 | 55.6 | 16.7 | 40.0 | 40.0 | 40.0 0.0
T1\145 556 | 556 | 77 | 83 0.0
T2\247 167 | 167 | 77 0.0
T2\2412 100 | 100 0.0
T3\347 100 | 100 0.0
B 1% R Y O N B N 1% 0.0
T4\4416 1 - 0.0
T4\447 | 9.1
T4\4410 T 100
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In addition, the similarity between the 11 mutant lines ranged
from (0.0 and 100%).

Also, the percentage of similarity between Giza-2 variety
and the nine mutant selected lines. Found high percent of
similarity was found between Giza-2 and mutant lines (72/247)
50.0%; while the lowest the (0.0%) was shown among
(T4/4410), followed by (33.3, 20.0 and 9.1%) between Giza2
and remainder mutant lines In addition, the similarity between
the nine mutant lines ranged from (0.0-100%).

Medium differences between Giza-3 and the 11 mutant
selected lines in the protein banding were identified table (28)
and figures (12c and 13a); the protein patterns these mutanted
into nine groups of bands, groupsl Rm. (0.29, 0.39, 0.52, 0.55,
0.76 and 0.89 respectively) present in the all lines, group2 Rm.
(0.16) present in Giza3 and line (T4/4310), Rm.(0.18) absent in
the five lines (72/236 ,13/3316 ,T3/336, T4/4315) and Giza-3
variety, group4 Rm.(0.19) present only in (733316, 73 336,
T4/4315, T4/4312 and T4/4310) , Group5 Rm. (0.02 ) present in
five lines (7'1/138, T1/1311, T1/139 and 72/237) and Giza-3 .
group6 Rm. (0.22) present in the three lines (73 336, 744315
and T4/4312) , group7 Rm. ( 0.23) present in only one
(72/236),group8 Rm. (0.24) absent in five lines(72 236,
13/3316, T3/336, T4/4315 and T+4/4312) and final group 9
Rm.(0.27) present in the two lines (74/4315 and T4/4312) .
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Table (28): Classification of the SDS-PAGE banding patterns from
total soluble proteins according to ’m_ (Relative Mobility)
of different genotypes of faba bean treated with EMS in
M3 dry seeds generation. .
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Highly different between FAB337/78 Ethiopian variety and
the ten mutant selected lines identification and density bands
proteins; found that Rm. (0.21, 0.83 and 0.89) present in the all
lines, Rm. (0.1) absent in the two lines (71/124 and T4'4210)
and FAB 337/78, Rm. (0.12) present only in (71 124 and
73/328), Rm. (0.13) present in the four lines (771214, 72:223,
72/227 and T3/328), Rm. (0.14) present in the three lines
(T2/229, T2/223 and T3/321), Rm. (0.16) absent in five lines
(T2/229, T2/223, T2/227, 73/321 and T4 43210),
Rm.(0.17)present only (73/328 and T+4:4210), Rm.(0.18) present
in the six lines ( 72/229, 12/223, 12/227, 173/321,74421 and
T4/423 ), Rm. (0.24) absent in the three lines. (74421 14423
and T4/4210) , Rm. (0.26) present in four lines (72223,
T4/421,T4/423 and T4/4210 ), Rm. (0.28) present in (1] 124,
T1/1214, T2/229 and T3/321) and FAB 337/78, Rm.(0.30 )
present in the two lines (73/328 and T4/4210), Rm.( 0.31)
present in the three lines (73/321, 174/421 and 14423), Rm. (
0.33) absent in the three lines (73/328,74/421 and T4 423) and
FAB 337/78, Rm. (0.34) present in the lines ( 74421 and
T4/423), Rm.(0.38) absent in the (71 124,71/1214 and T4 4210)
and FAB 337/78, Rm. (0.39) present in only one line
(T4/4210),Rm.(0.43) present in only one line (73/32/) and FAB
337/78, Rm.(0.44) present in the four lines (T2/229, T2/223,
T3/328 and T4/4210), Rm.(0.46) present in five lines.(7'1 124,
T1/1214, T2/227, T4/423),Rm.(0.61) absent only in the two lines
FAB337/78 and (71/124), Rm.(0.67)present in one line (7' 124)
and FAB 337/78 and Rm.(0.72) absent in only one FAB 337/78
variety .

W
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Table (29): Similarity from total soluble protein identification of
different genotypes of faba bean separated by SDS-
PAGE treated with EMS in M3 dry seed s generation.

s | % | = |2 |2 |18 |43 ﬁ 213 |28 |2
monEl g 13 12|18 a2 A 2 2 2|12 |2
| i
O BB | & |E|HE O I R /R s
Giza 3 | 100 | ©6 B0 | 455 | 455 | 308 | 384 | 384 | 11.8
£
T1\138 1o | 800 | 636 J | 3337|214 | 286 | 286 | 188
1N311 shoo| 230 | 2301 | 214 | 385 | 385 | 267
TIV3Y ST 00T a3 | e3a | 4SS | e | 417 | 286 | 286 | 118
| T21237 1’11:‘}:})7 ‘,','”d' 455 | Tass | 308 IES IS T
T2\2310 100 | 455 | 455 | 308 | 385 | 388 | 188
T2\236 ~ |0 |75 500 | 333 333 | 56
| T3\3316 545 | 455 | 455 | 63
[ T3\336 ] 100 | 700 | 700 | 59
T44315 R e 100 | 100 | 118
T44312 Bl 06| T
T44310 100
(==}
| anonms | © = |2 | & |S S 1) S S| S =
g ||l |a|a|a|®& | &= | |5
< | = |E|=|F|F|F|&|F|H]|Z
w
FAB33778 | 100 | 1L1 | 105 [ 158 | 95 | Jo0 | 222 | 278 | 48 | 48 [ 235
TIVI24 100 353 14.3 136 143 43 42 20.0 263 0.0
TIV214 100 | 316 | 300 | 471 | 1o | 182 | 191 | 191 | 91
T2\229 S| | toojaad ] o286 | 167 | 227 | 286 | 238 | 91
| T21223 - 100 | 368 |"227 [T182 | 238 [ 190 |91
| T2227 | Vi ET R [ 3 [l
T3\321 | oo 8.0 80 | 444 | 25
T3\328 N 100 | 100 | 87 18
T4421 N 100 | 100 | 87
| THH210 100

132
V. RESULTS AND DISCUSSION B



2 8
=
£ v
58
=~
-~
3 QD o~
S <
ELYOICT
£
FLV6LE ;
. FLFOIOF LY 53
LLNETH 3
FLVILE o o
- FLRFIOF 5
REXTCE FLPOLLE % =
CLFTIOE a8 8
SLNECE £LVILE -8 )
ELFOIOE CINOLLE o o “
£L¥ICE CLWO1LSE S o "
S & tn
£LWH9E TIWLLT D m
— O
TLW19T TLWILLT s -
S o
zivsic = 5
— LLWOILT = B
ARY T4 LLLI 2 B
ELgore 119691 o R =
i LLPTILT m £
LL¥FICT LLwOTOT Z8s
LLFFILE RS
LLFrTl @ 5
z 1LwL91 LTIl e c=
N aE
SLLEETVA FLI6BAV A 08/4TIaVA Py
(3]
. B .Ql.lw -
M M MW !
o
-
p—
S

Fig



The percentage of similarity between Giza-3 and the 11
mutant selected lines. found in table (29) high different percent
of similarity was found between Giza-3 and lines(72/2310 and
12236, S0%: while the lowest degree (/1.8%) was shown
among (14 4310) followed by (63.6, 30, 45.5, 38.4 and 30.8%)
between Giza-3 and the reminder mutant selected lines; In
addition . the similarity between the 11 mutant lines ranged from
(5.6-100%) .

Also. the percentage of similarity between FAB337/78 and
the ten mutant selected lines are presented in table (29)which
show comparison between the FAB 337/78 and mutant lines;
High percent of similarity was found between FAB337/78 and
(13 328) 27.8%; while the lowest degree (4.8%) was shown
among (14 421and T4/423), followed by (23.5, 22.2, 15.8, 111,
10.5. 10.0 and 9.5%) between FAB 337/78 and remainder
mutant lines: In addition, the similarity between the ten mutant

lines ranged from (0.0 to 100%).

Table (30) and figure (13b-c), show low differences
between FAB 89/74 and the ten mutant selected lines found
difference in identification banding patterns and different in

density level.

The banding patterns for proteins has been separated to
six groups, groupl with Rm.(0.22, 0.33, 0.47, 0.70, 0.78
respectively) are present in all lines and FAB 89/74, group2
with Rm.(0.1) was absent in the three lines (T2/236,73/336 and
14 4312), group3 with Rm.(0.11) absent in the five lines(71/138,

M
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Table (30): Classification of the SDS-PAGE banding patterns
from total soluble proteins according to Rm (Relative
Mobility) of different genotypes of faba bean treated
with EMS in M; dry seeds generation.
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Table (31): Similarity from total soluble protein fractions of
different genotypes of faba bean separated by SDS-
PAGE treated with EMS in M3 dry seed s generation.
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T'1/1311, T1/139, T2/237 and 13/3316), groupd Rm. (0.14) are
present in only two lines. (73/33/6 and 73 336), groups
Rm.(0.12) present in only one line.(72/236), group6 Rm. (0. ] 7)
are present in the two lines 744315 and T+4/4312).

There was also, high difference between FAB 114/80 and
the eleven mutant selected lines in identification banding
patterns and density level; the banding patterns for protein has
been separated to many groups, with Rm. (0.27, 0.38, 0.51,
0.81 and 0.38 respectively) Which were present in all mutant
lines and FAB 114/80, Rm.(0./1) present in the only mutant
(T'1/1741 ) and FAB 114/80,Rm.(0.12) are present in the five
lines (T'1/1712, T1/1741, 12:2716, 12227 and 13 3710), with
Rm. (0.13) present in the two lines (711711 and 11 1710).
Rm.(0.14) present in only one line (T4:4710), Rm.(0.67) was
absent in five lines (71/1712, T1/1714, T1/174. 72277 and
13/3710) and FAB 114/80, Rm.(0.69) present in only line
(12/277), Rm.(0.72) present in the three lines (T4 4710, T4 472
and T14/479), with Rm.(0.74) are present in only two lines
(12/277 and T3/3710 ), Rm.(0.76) absent in five lines (12277,
T3/3710, T4/471, T4/472 and T4 479 ).

The percentage of similarity between Fab89/74 Major
variety and ten mutant selective lines are presented in table (31)
comparisons between FAB89/74 and mutant lines: Found high
percent of similarity was found between FAB 89/74 and only
line (72/2310) 55.6%; While the lowest degree (16.7%) was
shown among (74/4312), followed by (44.3, 30.0, 27.3 and 25%)
between FAB 89.74 and the remainder mutant selected lines.

e
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In addition. the similarity between the ten mutant lines raged
from (0.0 1o 71.4%).

Also, the percentage of similarity between FAB 114/80
and the eleven mutant are presented in table (31). Comparisons
between FAB 114/80 and mutant lines and found high percent of
similarity between FAB 114/80 and mutant lines. (71/1712,
711714 T1/1711, T1/174 and T1/1710) 60%; While the lowest
degree (23.1%) was shown among (73/3710), followed by (45.5,
36.4 and 33.3%) between FAB 114/80 and remainder mutant
lines: In addition, the similarity between the eleven mutant lines
ranged from (/4.3-100 %),

I had selected the best mutant lines from six varieties of
Vicia faba L ; the high protein content ,the identification
banding patterns proteins and low percent of similarity in the dry
seeds were observed in the lines (T1/119, T2/2114, T4/414,
T2/2412. T4/4410, T3/347, T3/341, T4/4310, T1/124, T1/1214,
T2/223. T2/227, T4/421, T4/423, T4/4312, T4/4315, T3/3316,
T3/336 and T3/3710). (Ladizinsky, 1975; ladizinsky and
Hymowitz, 1979; Yamamoto and Plitmann, 1980; Hussein
and Salam, 1985; Gamal El-Din et al. 1988 and Ghandorah
and El-shawaf, 1993). ‘

19 faba bean (Vicia faba L.) selective mutant lines of total
slobulin content isolated in M; generation by SDS-PAGE was
according to (Matta er al., 1981); Showed in the table (32) the
two low molecular weight (20.0and 24.4 Kp,) were present only
in the all lines and absent band (17.0 Kp,) in the three lines (2,5

____——___#

138
V. RESULTS AND DISCUSSION




and 8); the band (28.3Kp,) absent in the five lines (5, 7. 11. 12
and 15 respectively).

Also, the medium molecular weight (30.0,32.0.33.4.34.0
and 37Kp,) were observed in the any mutant lines: the band
(30.0Kp,) present in the all lines and band (32.0 Kp,) present in
the lines (2, 5, 6, 7, 8, 10, 11, 12 and 15 respectively): the band
(33.4Kp,) observed in the lines (2, 5, 6, 7, 8, 10, 11. 12 and 13);
band (34.0Kp,) present in the lines (1, 3, 4, 9, 13, 14, 16, 17, 18
and 19 respectively). The high molecular weight (48.0 and 44.0
Kpa) were observed in the all mutant lines, the band (46.5 K;,,)
absent in line (8), the band (40.0 Ky,) were present in the seven
lines (1, 2, 6, 8, 12, 15 and 19 respectively ).

The protein patterns of the 19 mutant lines separated to
three main bands are demonstrated corresponding to the three
major component vicilin, covicilin and legumin. It’s apparent
that concentration of these components is not the some in the
different lines: in particular the low concentration of vicilin in
line (8) is quite evident.

Electrophoretic results after SDS PAGE showed in table
(32) and figure (14a ,b), which simultaneously indicates the band
position and the percentage of the band optical densities,
demonstrates quantitative and qualitative differences among the
lines, its possible to identify five types of vicilin patterns
(48.0,46.5,44.0,28.3, and 17.0 Kp,), four types of covicilin
(34.0,33.4,32.0 and 30.0 Kp,) and three types of legumin

m—h
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Fig (14ab.): SDS-PAGE of total globulin protein extracted from 19
Selective mutant Lines in M; generation dry sced of faba bean (Vicia faba
L.) treated with EMS.
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(40.0.37.0 and 20.0 Kp,). Also after SDS_PAGE, the line (8)

showed a low content of vicilin subunit.

Two types of covicilin SDS PAGE patterns were
demonstrated with quantitative difference .as far as between low
vicilin content results are confirmed by analyses of total storage
protems which demonstrate qualitative and quantitative
differences among lines . Seed protein analyses could also be
useful for genetic improvement based on selection for genetic
endogenous variability or for induced point or framshift mutation
i the storage protein subunit. For higher albumin levels
associated with enhanced available methionine concentration in
faba bean lines. Moreover, showed in some case a high variation
in vicilin and legumin and covicilin ratio: for example, line (8)
shows high covicilin and legumin concentration, while line (6)
and (9) contain higher levels of vicilin were very good in the
high protein quality; this results according to (Guldager, 1978;
Millerd et al., 1978; Croy et al., 1980b; Ersland et al., 1983;
Gatehouse er al, 1982 and 1986; Chandler et al, 1984;
Higgins 1984 and 1986; Boulter et al., 1987; Chambers et al.,
1992; Casey et al. 1986 ; Muntz ef al., 1987 and 1989; Scott
et al., 1992; Shimada er al.,, 1994;Nielsen et al .,1989;Borroto
and Dure II1,1978; Gibbs ef al., 1989; and Shutov et al.,
1995).
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III. DNA Molecular Markers For Identification of
Faba Bean (Vicia faba L.) Protein Quality :

Change in DNA content of particular plant species accrued
during the evolution selection and any artificial improvements
(Holiday, 1970) reviewed that large change s in DNA per
genome can evolve quit rapidly. Significant variations in DNA
content per genome have been reported in different Vicia faba
plant genotypes (Miksche, 1968 and 1971;Schweizer and
Davies, 1972) included some mutants. Significant differences in
DNA content were demonstrated between some species of Vicia
(Chooi, 1971a;Yamamoto, 1973 and 1977; Yamamoto and
Plitman, 1980; Youssef, 1981; Hesemann, 1982).

The relationships between Vicia faba L. 19 selective
mutant lines based on the similarity of fingerprints DNA by
specific PCR methods. In this way, a total of 189-band position
revealed by label oligonuclotide primers (OP1, OP2, OP3 and
OP4) were scored (data matrix available or request).

Detected bands were excluded from the analysis since the
extent of intra-varieties and inter-mutant lines variation were
highest with this label primers. Specific PCR analysis using
SigmaGel Software (Sneath and Sokal, 1973;Van de Peer and
De Wachter, 1993) is depicted in Figure (15) showed in table
(33) a primer combinations produced 189 bands of these 170
were clearly polymorphic among the 19 mutant selective lines
with 89.95% of the total products scored.

H
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Table (33): Fingerprint DNA to 19 selective mutant lines of faba bean
(Vicia faba L.) with primer combination illustrated in
Fig 15 by Specific - PCR method.

" Mutant

Lines | Varieties | Origin Specific banding pattern
1e8 '

Bands of 6500, 3500, 2000, 1600, 1400
Line 1 Giza 402 | Egyptan | and 500bp missing,

""""""""""" ‘ ~ [ Bands of 9000, 7000, 6500, 6100, 4000,
Line2 | Giza 402 | Egipdan | 2000, 1600, 1400 and 1300 bp missing,
Bands of 7000, 6100, 4000, 1300 bp

Line3 | Giza 402 | Fgiptian | missing,
Bands of 8500, 7000, 5500, 4500, 4000
____ Line4 | Giza2 Egrptian | and 2000 bp missing,
Bands of 8500, 7500, 6100, 5500 and
7777 LineS | Giza2 Egyptian | 4000 bp missing,
Bands of 7500, 7000, 6500, 5000, 4500
Line6 Giza 2 Egyptian | and 2000 bp missing,
Bands of 8500, 7000, 6100, 5000, 4500,
__Line? Giza 2 Egypian | 3800 and 2000 bp missing,
Bands of 9000 6500,6100, 3800,
_Line8 | Giza3 Egyptian | 3500,1400 500 bp missing

Bands of 6500, 6400, 4800, 4500, 3800,
_Line9 | FAB3378 | Ethiopians | 3200 and 1400 bp missing,

Bands of 9000, 6500, 6400, 3800, 3500,
_Line 10| FAB33778 | Ediopians | 1400 and 500 bp missing,

Bands of 9000, 7000, 6400, 6000, 4800,
4300, 3800, 3000, 2000, 1600, 1300 and
500 bp missing,
Bands of 9000, 6500, 6000, 4800, 4500,
4000, 3500, 3000,1600, 1300 and 500 bp
| missing,

Bands of 9000, 6500, 6000, 4800, 4500,
3800, 3500, 3200, 2000, 1600, 1400, 1300
and 500 bp missing,

Bands of 9000, 6500, 6000, 4800, 4500,
3800, 3500, 3200, 2000, 1600, 1400,
1300, and 500 bp missing,

Bands of 9000, 6000, 4000 and 3500 bp

Line 11 FAB337/78 Ethiopians

Line 12 FAB337/78 Eriopians

| Line 13 FAB337/78 Ethiopians

Line 14 1 13337/78 Liliopians

Line 13 FAB8Y/ 74 Netherlandy

) el missing,

. y S| 3
Line 16 | FABSY/74 | Netherlands B._mcll.s of 9000, 7000 and 6000 bp
SN S S missing.

Bands of 7000, 4500, 4000, 3800 and
13500 bp missing,.

Bands of 9000, 6500, 4500, 4000, 3800
| Line18 | F4B89/74 Netherlands | and 3500 bp missing,

Line 17 FABS8Y/74 | Netherlands

e e e e e e e e ——————
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Figure (15): Fingerprint DNA for 19 individuals selective
mutant lines of faba bean (Vicia faba L.) after
Hind 111 digested DNA in M; generation.
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This 1s a high level of polymorphic expressed by Specific
PCR both (OP1) primer and the better than OP2, OP3, OP4
primers and combination compared to the results already
reported in faba bean ( De Curcel et al., 1989; Ainsworth and
Sharpe, 1989; Khairallah ef al., 1989; Ainsworth and Sharpe,
1989; Khairallah et al, 1990; Van de Ven et al., 1991 and
Scallan, 1993).

The number of polymorphic markers from the OP1 primer
combination and the size of amplification products varied from
500 to 9000 bp. 19 mutant selective lines and their banding
patterns are described in table (34) could be clearly distinguished
from all other lines with the OP1 primer. For instance the lines
selective of Giza-402, Giza-2, Giza-3, FAB 337/78, FAB 89/74
and FAB 114/80) gave specific banding patterns with almost the
OP1 primer.

Ingeneral, it can be concluded that sufficient
polymorphism exists to allow distinction between the faba bean
genotypes tested. The indices of genetic similarity among 19
mutant lines of faba bean genotypes are presented in table (35),
this analysis clearly distinguished the 19 mutant lines genotypes
from all other varieties; it showed the different similarity values
with all other mutant lines tested. This result is quite expected,
considering the diverse origin and characteristics of these mutant
lines compared to other. Among the other genotypes, showed
high level of genetic similarity with values ranging from 50 to
86%, also showed low level of genetic similarity values less than
50%. Indicated those mutant lines selective from Giza-2, FAB
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337/78 and FAB 89/74 reflect lower genetic similarity and
diversity than Giza-402, Giza-3 and FAB 114/80 in Specific
PCR analysis.

The complexity of the profiles and the limited range of 19
mutant lines selective analyzed could account for the low levels
of polymorphism’s observed in this study; similar in low level of
mutant DNA variation, using Specific PCR and Restriction
Fragment Length Polymorphism differences have been observed
in other species i.e. Pearl millet (Chowdhury and Smith, 1988),
Sugar beet (Ecke and Michaelis, 1990), Oat (Rines et al., 1988)
and Soybean (Sisson et al, 1978). This contrasts with high
levels of intraspecific variation observed in carrot, maize and
teosinate (‘Ichikawa et al,1989;Timothy et al.,1979;Kemble ¢t
al.,1983;Cruz_Garcia, et al.1995; Van Pijlen, et al. 1995;
Sivritepe and Dourado, 1994;Ghosh and Chaudhuri, 1984.
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