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(Vicia faba L.)
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ABSTRACT

This investigation was carried out during the two seasons , 2000 / 2001
and 200172002 to study the effect of gamma irradiation on two faba bean
varieties Misr 1 and Giza 461 using doses of 3.0, 6.0,9.0, 12.0 and 15.0 K.R.
of gamma-rays.

Results revenled significant differences among treatments for all studied
characters in M ; and M ; generations except number of seeds per pod in M,
generation and seed index in M; generation. In the M ; generation germination
percentage was affected by increase doses of gamma-rays. A drastic reduction in
the pod-bearing plants % in all treatments was obtained, especially at 15 K.R for
variety Misr 1 in M,generation. The mutagen treatments 3 and 6 K. R gave the
highest values of plant height, 100 and 111 cm. for variety Misr 1, 108 and 120
cm. for Giza 461 in M ; and M ;generations respectively, while the high doses 12
and 15 K.R gave the lowest plant height and height of first pod in both seasons.
The dose of 15 K.R. resulted in 3 -7 days in flowering , 4 -7 days in maturity
earfier in both varieties more than the control. Number of branches per plant
was affected by gamma - rays , however the low doses 3, 6 and 9 K.R. were
relatively superior aver the high doses 12 and 15 K.R as well as the control.
Number of pods , seeds and seed yield per plant increased by low doses , however
the highest value of seed yield per plant was obtained by dose 3 K.R 56.30 and
52,87 g. comparing to 41.97g. and 42.78g. of control Misr 1inM ;and M ;
generations respectively , while dose 6 KR. resulted 51.57 g. compared to 38.33
g and dose 3 KR 35.64 g. compared to 38.38 g. for Giza 461in M , and M ,
generations respectively. Seed index slightly increased for Misr 1 in M ,
generation by dose 12 K.R. , while the dose 15 KR gave 94.63 compared to
75.7% g. of control in M ; generation ond 8474 compdred iv 69.28 g. in M ;
generation for variety Giza 461. Number of seeds per pod was not affected by
gamma-— rays in both seasons. Pod length increased by dose 12 and 15 K.R. (9.1
and 9.0 cm.) in both seasons for variety Misr 1, while the doses 3 and 6 K.R.
gave the highest values of pod length (9.8 and 12.3 cm.) compared to 7.0 cm. of
control in M ; generation for Giza 461.

High heritability coupled with kigh genetic advance observed for plant
height, height of first pod, number of pods , seeds , seed yield per plant and seed
index , while it was moderate to low for other characters.



Highly significant positive correlation was recorded between seed

yield/plant and each of plant height, number of pods/plant and number of
seeds/plant in M , generation, while it was highly significant and positive
between number of branches/plant and number of seeds/plant in M ; generation.

Key words: Faba bean , Gamma irradiation, Significant of variances, Yield and
its components, Variability, Genetic parameters. Simple correlation
coefficient.

INTRODUCTION

Faba bean in Egypt is one of the most important food legume crops.
Its importance is due to high protein seed nutritionally that complement
cereal grain in the human diet and its ability to fix atmospheric nitrogen.

Mutation technique has been used to induce genetic variability in
high yielding cultivars and select recombinants characterized by early
maturity, high level of resistance and high yielding ability (Abdalla and
Hussein 1977). Selection for increasing seed yield of the Egyptian faba bean
varieties alone would not be effective (Haggag er al 1980), but Abdalla
{1964) proved that effective selection could be practiced in land races.
Crossing Egyptian parents, mutations and introduced theses could increase
genctic variability. The breeder should know the type of gene action of the
quantitative traits because this is the main determination in the choice of
selection and breeding procedures. The success of breeding program
depends mainly upon the genetic variability produced among the genotypes
to permit effective selection. Mutation breeding has been considered a very
useful tool for generating genetic wvariability in many plant species,
especially the self pollinated ones. Hussein and Abdalla (1974,1977, 1978
and 1979) induced mutations by gamma rays in Vicia faba L. Abdalla
(1982) summarized the work done on mutation studies in faba beans by
rays, EMS, MMS, EI, DES and combination of mutagens. In particular
focus was made on mutations of immediate use to faba bean breeders in the
fields of vegetative and generative characters, seed and yield traits and
protein content and quality. In addition the author outlined the future areas
of mutation research in this crop.

The purpose of this investigation was to study the effect of gamma —
ray doses on the production of some useful mutants for early maturing, high
yielding and resistance to some diseases.
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MATERIALS AND METHODS

Dry seeds of two local cultivars of Vicia faba L. (Misr 1 and Giza
461) were subjected to 3, 6, 9, 12 and 15 K.R. of gamma- rays (60° source
available at the National Center for Research and Radiation Technology,
Nasr-City, Cairo, Egypt. The field experiments were conducted at Gemmiza
Agricultural Research Statton of ARR.C. located in Gharbia, Governorate
during the two successive seasons of 2000/ 2001 and 2001/ 2002. The
treated and (untreated) seeds were planted afier exposing the seeds by 24 hr.

In 2000/ 2001 season the treated and untreated seeds ofthe two
varicties were planted on 25 Nov. in a split plot design with three
replications. The two varieties and doses of gamma-rays were arranged
randomly in main plots and sub plots, respectively. Each plot was 9 m?
(3x3), each comprised 5 ridges, 3 m long and 60 cm a part (30 seeds /
ridge). Seeds were hand planted at one side of the ridge in double-seed hills
spaced 20 c¢cm. All the normal cultural practices were applied. Data of
germination percentage was recorded after emergence (15 days from
sowing), pod-bearing plants %, i.e.,the number of plants producing seeds
for the recorded at the time of maturity. The number of days from sowing to
50% flowering and 95% maturity were recorded on plot basis. At harvest
sixty plants were randomly chosen from each treatment (20 plants fromeach
plot) for study plant height, height of first pod , number of branches/plant,
number of pods and seeds, seed weight/plant, seed index , number of
seeds/pod and pod iength .

In the second season (M ; generation) a high yield of thirty six plants
which were chosen from each treatment of M | generation {12plants / plot)
were separated and planted in M > generation. Every plant was randomly
sown in one row 3m. long and 60 cm. apart in a split plot design in three
replications. Seeds were hand planted at one side of the ridge in double-seed
hills spaced 20cm on 22 Nov. 2001/ 2002. Common cultural practices as
usually followed in faba bean fields were carried out. The same data were
recorded as in previous season. The data were statistically analyzed
according to Snedecor and Cochran (1980). Treatment means were
compared by L.S.D. at 5% level probability.

Genotypic and phenotypic variance as weil as heritability in the
broad sense were calculated according to Burton (1952), expected genetic
advance (at 0.05) from selection according to Johanson ef al (1955).

The correlation coefficient between pairs of traits were calculated to
find out the relationship between the different studied characters.
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RESULTS AND DISCUSSION
Significance of variance

Table (1) and (2) showed that, two varieties mean squares were
significant in M, and M, generations for all characters studied except
mimber of branches, seed weight/plant and number of seeds per pod in M,
generation, flowering date, plant height, number of seeds/pod and pod
length in M, generation. All treatments of irradiation mean squares were
significant for all characters studied in both seasons except mumber of
seeds/pod in M; generation and seed index in M; generation. Mean square
for the interactions between varieties and doses of irradiation were
significant for all characters studied in M; generation except germination
and pod-bearing percentages, whereas it was significant for plant height,
height of first pod and number of branches/plant

Table 1. Mean squares for the studied characters in M , plants of the two faba bean
varieties treated with gamma-ray doses.

Trat Rep Varieties (A) | Doses (B) AxB Error
rat df 2 1 5 S 22

Emergence % 4778 560.11++ 448914+ 1.44 7.08
Pod-bearing piants % 9 729.0%* 465.27%* 593 9.64
Flowering date, d 2113 462,25+ 1136 2.38* 0.80R
Maturity date d a.361 38678 26.79** 3.84* 118
Flont héight, cm 24.19 114474 635.96%* 5T.16%* 333
Height of first pod, cm 6.86 2544 4891 13.04 9.95
No.of branches/plant 0.465 0.607 2174 2.674% 0.718
No.of pods/Plant 20.007 354,69 372242 29,83 10.48
No.of secds/plunt 4.021 T29.0%* 1982.1%+ 39513 56.96
Seed weight/Plant, g 8.581 27.21 674.99%+ 112.24%* 2496
Seed index, g 6.244 121778 30373 35714 67.73
No.of seeds/pod 0.048 0160 0.118 0.356* 011
Pod length, em 0.422 17.8%+ 594+ 0.53+* 0477

= and ** indicatc significant variance at 5% and 1%, respectively.

Table 2. Mean squares for the studied characters in M ; plants of the two faba bean
varieties grown from the treated seeds by gamma-ray doses,

: | Bep | Varieties (A) | Doses(®) AxB ~Ervor_
Trait _l dof 2 1 g s n
Flowering date, 4 3.694 o111 21917+ 678 485
Maturity date d 2.33 1736+ 1B.65%+ 0294 3273
Plant height, cm 42.58 4225 0612* | 27812 19.19
Height of first pod, e 257 109.55%+ 25,88 33534+ 7.03
No.of branches/plant 0.023 1247+ 1.493%= 1.506%+ 0.182
No.of pods/Plant 4146 37056~ 222,474 25.477 13.951
No.of scedsiplant 4L45 1500 32+% 1525.52++ 11099 76.38
Seedd weight/Plant, g 11.62 116.20 513.67%= 3152 27176
Seed indes, g 27.05 662385+ 7672 102.54 41,08
No.of seeds'pod 8072 0219 n210¢ 0.025 0.064
Pod length, em 0.448 136 5.61* 0396 .51

* and ** indicate significant variance at 5% and 1%, respectively.
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Germination and pod-bearing percentages.

The data in Table (3)indicated that Misr 1 and Giza 461 showed a
progressive decrease in germination percentage with the increase ofthe
dosage. In this respect, they had almost the same sensitivity to gamma
irradiation. The pod-bearing (%) were reduced with increasing dosage in all
mutagenic treatments, especially in variety Giza 461. A drastic reduction in
the pod-bearing occurred in ail treatments, especially at 15 Kr. for Misr 1
{63.3 %) and Giza 461 (54.3 %). These results in general agreement with
those of Sinha and Choudhary (1987), Vandana and Dubey(1988) Sushil
and Dubey (1993) and Abada (1995).

Flowering and maturity date.

Results of M and M; generations had narrowest range for number of
days to 50 % flowering (3-5 days) and number of days to maturity (3-7
days) (Tables 3 and 4). The mutagen treatment 15 K.r. gave the earliest
maturity (5-7 days ) for variety Giza 461 and ( 4-6 days ) for variety Misr 1
in both M | and M ; generations. Similar results were obtained by Hanna
(1969), El-Hosary (1977), Hassan (1977). Tolba (1980), Abdalla (1982a),
Abd El - Mohsen (1988).

Plant height and height of first pod.

Effect of Gamma-ray on plant height and height of first pod for the
two varieties showed different responses to these treatments. The doses 3, 6
and 9 K.R. gave the highest values of plant height and height of first pod for
variety Misr 1 and Giza 461 in M, and M ; generations comparing to the
control and other treatments. Increasing the doses from 9 up 15 K.R. caused
considerable decrease in plant height and height of first pod. The dose 15
K R. gave the lowest vahze of plant height and height of first pod for the two
varieties in both M | and M , generations. Sirha and Choudhary (1987)
isolated a tall mutant in faba bean compared to its parent (75.6 vs. 42.4 cm.).
Abd El-Mohsen (1988) decided that by increasing doses of gamma ray at 40
K R. decreased plant height in soybean.

Number of branches/plant.

The mean number of branches per plant {Tables 3 and 4) of the two
varieties was affected by gamma-ray doses , however the lowest doses ( 3,
6 and 9 K.R) were relatively superior over the highest doses (12 and
15K.R.} aswell as the control. The dose of 12 K.R. gave the lowest number
of branches per plant for Misr 1(2.3 and 2.5) in M ; and M; generations
respectively , white it was by dose 15 K.R. for Giza 461 (3.0and 29 )in M
1 and M 2 generations respectively. These resuits are in agreement with
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Table 3. Performance of the two faba bean varieties in M , generation.

Pod- Plant Helght No.of No.of Ne.of Seed No.of Pod
Trestments Eme;'zmce bearing M::’l:r:lg :l h::::r:y height, ofngx‘;l branches pods/ seeds’ welght/ MS?: sceds/p | length,
plants % " ' an__{ podcm | /plant Mant | plant | Plant g £} o om
Misr 1
[_Contml 8.3 86.3 62.0 146.7 85.7 19.0 4.0 2.2 63.0 41.97 65.18 2.95 6.2
IKR 89.0 84.3 62.0 1469 100.7 24.0 57 3.0 88.0 56.30 63.59 .82 78
¢6KR 833 80.3 62.3 148.0 100.0 21.7 4.3 40,0 T0.7 45.30 §L.10 221 6.7
KR .7 730 64.9 147.3 86,0 210 37 357 83.7 52.80 61.95 243 12
12KR T0.7 66.7 65.3 1453 A 11.7 23 1.1 42.0 24.23 54.88 2.37 9.1
1SKR 68.3 63.3 68.7 142.0 73.0 19.3 3.0 18.7 49.7 28.77 54.94 277 9.0
Mean 75.7 75.7 63.6 1459 87.2 20.4 38 215 66.2 41.06 50.28 2.59 .7
Giza 461
Control 81.7 74.7 55.0 1423 1007 26.7 43 17.8 50.7 833 75.73 2.89 7.0
JKR 83.3 7590 553 141.0 103.3 28.3 3.7 173 653 48.13 79.98 2.43 9.8
KR 75.0 70.9 %6.0 140.0 108.3 27.3 4.0 n3 91.7 51.67 57.95 193 12.3
KR T2.0 65.3 57.7 135.3 105.7 30.0 3.7 213 64.0 3797 6121 3.0 8.5
1R2KR 653 60.7 58.3 1377 86.7 21.7 4.5 14.3 3.0 30.87 60.94 273 8.0
15KR. 60.0 54.3 56.0 135.7 85.0 20.0 30 15.7 323 2937 94.63 237 8.6
Mean 67.8 64,7 56.4 1393 98.4 257 39 213 57.2 RN 71.91 273 9.1
LSD..0SA 1.84 2.15% 0.62 0.78 1.98 2.18 N.S. 2.4 522 N.S 5.69 NS 0.48
B 3.19 3 1.076 1.30 343 3.78 1.61 3.88 9,04 5.98 9.85 N.S 0.83
AsB N.S N.S 1.52 1.84 4.86 N.S 1.43 5.48 12.78 8.46 13.94 0.56 117
CV. 3.71 4.36 1.50 0.67 .09 13.68 3.9 13.27 12.24 12.43 12.45 i2.49 | 827
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Table 4. Performance of the two faba bean varieties in M , peneration

Height | No.ol No.of Seed No.of
Treatments m;:.:’“;" N::':’“;’ b eil;::ttm of lllg:l branches/p N"'l‘,’;-rl‘:"” seeds/ welghty | Seedindes v gy P""::l'gm‘
pod, cm lant plant Plant, g 2 _ pod
Misr1
Control 61.66 149.0 91.7 24.0 4.3 279 64.5 42.78 66,38 2.48 6.6
3KR 62.6 146.3 1113 24.7 4.5 335 878 52.87 60.08 273 8.5
6KR 63.66 146.3 111.7 237 4.7 34.2 82.3 S0.84 63.16 2.44 7.5
KR 65.0 146.3 1087 23.0 4.0 31.6 739 46.10 64.42 2.34 7.6
12KR, 66.33 145.7 106.3 275 2.5 205 46.4 29.25 68.51 2.33 9.2
I5KR 64.33 143.7 97.3 213 is 252 68.0 41.61 60,44 2.70 8.5
Mean 63.8 146.2 104.0 24.02 39 28.8 70.49 4391 63.83 2.5 7.99
Giza 461

Control 61.66 150.0 90.0 24.7 33 24.7 55.5 38.38 69.28 2.43 6.8
JKR 63.66 148.0 120.3 2.3 39 29.1 30.4 55.64 69.80 .79 9.4
6 KR 65.33 148.0 116.0 293 4.1 31.9 78.7 50.13 64.42 2.54 18
KR 66.0 148.0 116.0 33.7 31 19.1 50.0 34.02 70.81 2.58 8.0
12KR 66.66 147.3 §0.7 24.3 -39 14.5 36.2 27.03 75.41 252 a8
15 KR. 60.33 144.3 88.0 23.7 29 14.9 44.5 36.63 84.74 3.05 9.5
Mean 63.9 147.6 161.8 27.51 3154 22,3 57.54 40.32 72.41 2.66 8.38
LSD..05A N.S N.S 1.83 0.29 2.58 6.04 3.64 4.43 N.S N.§ 1.25
B 0.85 525 3.17 0.51 4.47 10.47 6.31 N.S N.S 2.64 217
AxB N.S 7.42 4.49 0.72 NS N.§ N.S N.S 0.43 N.S N.S
C.Y. 3.45 1.23 4.26 10.29 11.45 14.60) 13.65 12.51 9.41 9.78 8.72
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those obtained by El — Hosary (1977), Mohamed (1981), Hussein (1982),
Dawwam et al (1986) and Atia and Battah (1996),

Yield and its components

Number of pods, seeds and seed weight / plant (Tables 3 and 4) for
variety Misr 1 increased by the doses3, 6and 9 KR inboth M; and M ,
generations , however the highest value of seed yield per plant were
obtained by 3 KR. 56.30 and 52.87g. for same variety in Ml and M2
generations respectively. For variety Giza 461 the number of pods, seeds
and seed yield / plant increased by doses 3 and 6 K. R. comparing with the
other doses under study and control in both M ; and M ; generations. The
highest value of seed yield / plant was obtained by dose 6 KR, (51.67 g.
compared to 38.38 g of control) in M; generation and by dose3 KR
(55.64 g. compared to 38.38 g, of control) in M2 generation.

The means of seed index of the two varieties were affected by
gamma-ray (Tables 3 and4). The dose 12 K.R. gave the highest value of
seed index for variety Misr 1 in M ;generation (68.51 g.), while the high
doses 12 and 15 K.R. gave the lowest values of seed index in M | generation
for the same variety (54.88 and 54.94 g. respectively). The dose 15 K.R. of
gamma — ray gave the highest value of seed index ( 94.63 g.) compared to
75.73 g. of the control for variety Giza 461 in M ; generation. Meanwhile
the doses 12 and 15 KR gave the highest values of seed index 75.41 and
84.74 g. compared to 69.28 g. of control for the same variety Giza 461 in M
2 generation. These results in general were in agreement with that obtained
by Ismail et al (1976), El - Hosary (1977), El-Kady (1978), Nagl (1978),
Khalil and Nassib (1982), El-Shouny and El-Hosary (1983 a,b), Filippetti
and Pace {(1986), Dawwam ef al (1988) and Vandana and Dubey (1993).

The response of two varieties to gamma-ray doses was specific,
however the number of seeds per pod of Giza 461 was slightly increased by
the dose of 9 KR.in M ; generation and 15 KR in M , generation
compared with the other doses as well as the control (Tables 3 and 4).
Generally the number of seeds per pod was reduced with Gamma
irradiation. Hana (1969) showed that the doses ranged from 110 30 K.R. of
Gamma irradiation reduced the number of seeds per pod of faba bean
compared with the control.

It is known that yield is a function of different metabolic processes
occurring during different stages of plant growth, and consequently the
differences in the yield or its components due to seed treatment with
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Gamma irradiation is attributed to the difference in metabolic processes
occurring at the different stages of plant development Abo-Hegazi (1978).

Regarding to the pod length cm. of the two varieties a significantly
increase was obtained by different Gamma-ray doses in bothM ;and M ;
generations. The doses 12 and 15 K.R. gave the highest values ( 9.1 and 9.0
cm. /pod) in M | generation ( 9.2 and 8.5 cm./pod} in M ; generation for
Misr 1. For the variety Giza 461 the dose 3 and 6 K.R. gave the highest
value of pod length ( 9.8 and 12.3 cm. / pod) in M ; generation and by dose
3and 15K R. (94 and 9.5 cm /pod) in M ; generation.

Genetic parameters.

The phenotypic and genotypic variance, heritability estimates in
broad sense and expected genetic advance of selection were determined for
days to 50 % flowering, days to maturity and yield and its components in
M, generation (Table 5). The results demonstrated that the magnitude of the
genetic parameters were mostly greater for all the studied characters except
number of seeds per pod for two varieties under studied. In general plant -
height, height of first pod number of branches, number of pods, seeds, seed
yield/plant, seed index and pod length exhibited the largest amount of
genotypic and phenotypic variance. On the contrary days to 50 % flowering
and days to maturity showed low amount of genotypic and phenotypic
variance. These results were similar to those previously reported by Ibrahim
(1963), Abdalla (1964), Abdalla and Hussein (1977) and El-Kady (1978).

In general, the heritability values in broad sense were high above
(78.90) for plant height, number of branches per plant , number of pods ,
seeds and seed yield per plant. The characters days to maturity, height of
first pod, seed index , number of seeds per pod and pod length had fairly
high heritability. High heritability values for yield and its components have
been reported by Vandana and Dub (1993) and El-Kady (1978).

The expected genetic advance from selection was relatively high for
plant height, number of pods, seeds, seed yield per plant and seed index,
while it was fairly high for height of first pod . Days to 50% flowering ,
days to maturity, number of branches per plant , number of seeds per pod
and pod length showed low values of genetic advance. The present findings
revealed that selection for characters which have high heritability and
genetic advance should be effective and satisfactory for practical purpose.
Vandana and Dubey (1993) obtained high values of genetic advance
coupled with high heritability for many of these traits in induced mutants of
faba bean.
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'Lble 5. Variability, heritability and expected genetic advance for yield and its components in M; gencration.

Parame Flowering Maturity date, | Plant height, Helght of Rrst No.of No.of No-of seeds! Seed weight Seed imdex, No.of Pod length.
ters date, ¢ d om pod, em kranches/ pode/plant plont fplant, gm zm seeds/pod Om
Misr | Glaa Misr1 Gles | Mbr | Giza Misr | Glza MhrPEFGIT Misr [Gixa | Misr [ Glaa | Misr {Giza [ Misr | Glza | Misr | Glaa | Misr | Glra
1 461 % |1 (41 |1 w1 |1 %1 |1 w1 {1 e w1 s [1 1 |1 461
Mean (638 |63% [1462 [147. (104 | 1008 |240 |27.5 [391 (354 |288 |224 |705 |55 |49 je03 |es [724 [25 266 |799 |mom
Range
Min 6.7 | 603 | 1437 [14e |on7 [s07 [213 [237 |347 [295 |208 [1as [ase |32 [ae [270 |60 [6a4 [234 |28 [657 {677
M D63 Jesr Juae |ase Jann | 1205 |2ms (37 Jasr Jans | 342 |aus |ers |sed [sms [sse ess |sar Jzm laes [em |esm
€ph |46 82 (334 |43z [70% |00 1ses (197 |em Joas |38 [enr |26 36 |ma |19 (315 le6s fomd |oor [res |ras
e 198 (a8 |28 |z2s8 [seo {291 |32s [uar [ose joas |28 [ams [193 {300, [s87 [ues [e32 [33 [oo2 (ow jom |ass
TeV. |336 |aas 125 |19 [s10 113 933 J1er 218 181 196 |346 Jaim {3s0 208 {271 726 f113 Y20 |ome | 134 | 135
GCv |200 [333 |108 [108 [720 |69 [750 [124 |91 Jazo a7 [ana |1s7 [300 {178 (286 foss jim |53 |e2s |15 | 11s
Weo (387 [ssp |14 [e12 (789 9584 jeds |93 |72 [esa [789 [sos [es {msa (706 [ees (148 (4701 [ms a2 [ssa | 723
Ca% |11 325 |28 [z2s9 137 [3as |29 lsa {137 Jow 917 |29 |ase [325 |33 200 |14z fTer Jers |02z | nao | a9
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Simple correlation coefficient.

Data of simple correlation coefficient matrix, and means over two
M, and M ; generations are shown in Tables (6) and (7). Data clearly
showed that days to 50 % flowering with days to maturity, days to maturity
with number of pods/plant, plant height with height of first pod and plant
height with seed yield/plant were significantly positive correlated with r
values of 0.651, 0.590, 0.750 and 0.625 respectively In M | generation.
Another positive correlation worthy of some attention is that between
number of pods per plant and number of seeds/plant( r = 0.808) , number of
pods/plant with seed yield/plant { r = 0.786) and number of seeds/plant with
seed yield/plant per ( r=0.892). in M; generation. On the other hand, highly
significant negative correlation was recorded between days to 50 %
flowering with plant height cm., ( r=- 0.630). In the second season Table
(7) a highly significant positive correlation was recorded between plant
height with number of seeds/plant (r = 0.600), number of branches/plant
with number of pods/plant , number of seeds/plant with seed yield/plant ( r
= 0.658, 0.681 and 0.682 respectively) , number of pods/plant with number
of seeds/plant (r = 0.0.900) and number of seeds/plant with seed yield/plant
{ r =0.935) On the other hand a highly significant negative correlation was
found between number of pods/plant and seed index ( r=-0.678)and
number of seeds/plant with seed index (r = 0.663). These results are in
agreement with those obtained by Khalil and Nassib (1982) and Sushil and
Dubey (1993).

Generally, used irradiation by gamma-ray exhibited different genetic
variability such as, tall plants, dwarf plants, early maturing, high yield,
small and large seeds. These genetic variability important to used it directly
in breeding programs of faba bean by selection in the next generations or by
hybridization with commercial varieties.

153



Table 6. Simple correlation coefficients and mean of faba bean in M1 generation.

Characters (1) ) 3) G (6] 6 N (8) L)) (10} v}
Flowering date (1}

Maturity date (2) 0.651

Plant height cm(3) -.630 * -0.083

Height of first pod (4) -0.548 -0.246 0.750 *~

No.of branches/plant {5} | -0.176 0.199 0.410 0.211

No.of pody/plant (6) 0177 0590+ | 0.410 0.155 0.345

No.of seeds/plant (7) 0.062 0.474 0.549 0.391 0.459 0.8308 »=

Seed index (8) -0.584 -0.382 0.132 0.038 0.047 0.174 -0.274

No.of seeds/ped (9) -0.199 0.176 0.195 0.0%3 0.093 -0.235 0.225 0.209

Pod length, cm (10) 0.293 £.476 0213 8309 -0.243 -0.025 0.144 -0.053 0.130

Seed yield/plant gm () -0.150 0.401 0.625 " 0.384 0.561 6.786 *~ | 0.892*= | 0.079 0.033 0.012
* and ** significant at 0.05 and 0.01 level of significance , respectively

Table 7. Simple correlation coefficients and mean of faba bean in M, generation.

Characters (L} [¢)] 3) ) L&) I 6 ] & )] (L) [0
Flowering date (1)

Maturity date (2) 0.101

Plant height cm(3) 0.116 0.062

Height of first pod (4) 0.201 0.305 0.552

No.of branches/plant (5) | 0.028 0.287 0121 -0.264

No.of pods/plant (6} -0.152 0189 0.555% 0.052 0.658 »

No.of seeds/plant (7) 8137 0.139 0.600 » -0.116 0.681* | 0.900**

Seed index (3) 0.006 -0.086 -0.377 0.148 -0.402 0678 | -0.663*

No.of seeds/pod (9) 0.227 0.106 0.049 -0.223 0.049 -0.243 0.135 0.198

Pod length, cm (10) 0.154 -0.464 0.067 0.136 -0.353 -0.421 -9.252 0.490 0333

Seed vield/plant gm (y) -0.174 0.161 0.551 -0.080 0.682* | 0.799 0.935* | -0.389 0.227 0.116

* and ** significant at 0.05 and 0,01 level of significance , respectively
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