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ABSTRACT
This study concerns the induct ion of genetic variabilities in some morphological and yield component characters infiibi\bcnn(ViciafabaL.)by gamma rays. Five varieties of faba bean were used in this study with four different doses of gamma rays.5,10.20 and 30 K rad. Nine characters were studied in both Ml and M2 plants.
Data revealed that the increase of gamma rays doses has a significant negative effect on the Ml seed germination in all the treated cultivars. However in M2 seed there is no effect. Concerning the shoot length, data showed that gamma rays had a significant positive effect at the mosi used doses for M1 plants, while in M2 plants the effect was negative. For (he other characters, most results of Ml plants showed that 5 K. rad dose had a positive effect as compared to the control. While at the other doses the effect ranged between negative and no effects
INTRODUCTION
Faba bean (I'icia faba L.) is considered one of the most important legume crop in Egypt and many other countries for its nutritional value as a protein source for human, animal feeding and other uses
Improving of the beneficial characters, requires a great range of genetic variabilities which can be increased by induction of mutation, either physically by irradiation or chemically by using chemical mutagens.
Gamma radiation is an important method of inducing mutation or genetic variabilities. Then selection of the beneficial mutations or characters could be practiced especially in the species in which natural variation is not large (Badr. 1968; Abd EI-Rassoul. 1970: Bohac and Hudcc. 1972 and Filippetti and Marzano. 1984).
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Many of the vegetative characters of faba bean such as, germination, shoot length, number of branches, flowers and pods per plant, fruit set, pod length, number of seeds per pod and yield, were affected after exposing the seeds to gamma irradiation (Disler, 1966; Hanna, 1969; Abo-Hegazi, 1971; Shahineet al., 1974; Abd El-Rasoul, 1975; El-Hosary, 1977; Shamsi and Sofajy, 1980 and Errico et al., 1985) However, many of important factors could modify the action of irradiation as, type of irradiation, exposure rate, developmental stage of the treated plant, chromosome volume and environmental conditions (Saric et al.. 1961 and Sparrow et al., 1970).
The main objective of this study is to increase of genetic variabilities by gamma radiation with different doses on different cultivars of faba bean ( vicia faba L.)
MATERIAL AND METHODS
This experiment was carried out in the Experimental Field of the Genetics Branch. Dept. of Agric Botany, Faculty of Agric.. Moshotohor for two planting seasons, 1995 and 1996
Five different varieties of faba bean, Vicia faba L. were used in this study. Giza 3, Gi/a 461, Giza 429, Giza 716 and Giza Blanka. These different genotypes were obtained from Agricultural Research center Gi/.a, Egypt.
Samples of about 250 g of the tested faba bean seeds were moisted in water for 8 hours before treatment and irradiated with four doses of gamma rays (5,10.20 and 30 krad) from the Cobalt - 60 unit of the Atomic Energy Establishment at Dokki, Giza, Egypt.
The treated seeds (MI) and the control of the tested faba bean varieites were immediately sown in the field with 25 seed in each row at 20 cm between hils and about 50 cm between the two successive rows. All the agricullural practices which include, irrigation, fertilization and pest control were carried out during the first growth season. Yield of MI plants at the end of the season was collected and stored (M2 seeds).
At the second season, seeds of M2 were planted in pots in the green house. 25 pots for each dose, in addition 10 control to obtain M2 plants All the seedlings were planted again in the field following the previous agricullural steps.
Data obtained from the vegetative and yield characters for M1 and M2 plants included the following.
1. Germination percentage, which defected as the number of germinated seeds at each dose as compared to the control.
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2. Shoot length was measured at maturity for the main branch from the soil surface to the top of the plant (cm)
3. Number of branches per plant
4 Number of flowers per plant.
5 Number of pods per plant.
6. Fruit set percentage, which   calculated as the number of formed pods to the number of the flowers per plant.
7 Pod length, measured as the average of (he pod lengths per plant
8 Yield weight per plant, which calculated as the weight of seeds per plant
9 Number of seeds per pod which was calculated as the average number of seeds per pod.
Statistical analysis:
Data of the field experiments were analysed by using T-test to compare each -ray treatment with the control (unpaired observations and unequal variances) These analyses were calculated according to Steel and Torrie (1960)
RESULTS AND DISCUSSION
Effects of gamma rays on:
a-Morphological and yield component character!) of Ml plants:
Data on the Ml generation are presented in table (1). The t-test used to compare the effect of gamma-ray doses with the control for the studied characters, showed significant or highly significant differences in the most cases Moreover, coefficient of variation was greater than the coefficient of variation of the control for some studied characters at some -ray doses as the following:
For the germination percentage, data recorded for the treated cultivars, showed that the germination percentages were gradually, decreased with increasing -ray dose. The most lethal dose was 30 krad in Giza 3, Giza 429 and Gi/a Blanka beside the 20 krad dose in Giza 3. while in Giza 461, Giza 716 and Giza Blanka plants. Germination percentage was high at 20 and 30 krad doses. This means that Giza 461, Giza 716 and Giza Blanka can with stand the effect of the higher doses of gamma rays
Data on shoot length revealed that all gamma ray doses showed stimulation effects in Giza 461, Giza 716 and Giza Blanka cultivars Meanwhile in g\/a 3, and Giza 429 the low doses 5 and 10 krad had stimulation effects, while higher doses had deleterious effects on shoot length The difference in shoot length was highly significant for most of gamma-ray doses as compared with the control except at the dose 10 krad in Giza 3, and Giza 429. Insignificant difference was found between the control and -ray dose of 30 krad in Gi/a Blanka. These results agree with the results recorded by Disler( 1966) and Abdel-Rassoul (1970).
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Data indicated that the number of branches was increased with nigh significant values at the dose of 5 krad in Giza 3 and Giza 461. However, the number of branches per plant was significantly decreased at the dose of 20 krad in Giza 429 and Giza Blanka.
The number of flowers in the most growing plants was significantly, decreased at the higher doses of 20 and 30 krad as compared with the control. While at 5 krad dose in Giza 3, Giza 461, Giza 429 and Giza 716, the number of flowers significantly was increased. At 10 krad the effect of gamma rays on the number of flowers was fluctuated between increase and decrease as compared with the control. Coefficient of variation was gradually decreased with increasing the -rays dose in the most treated cultivars. In this respect Nagl (1978), Shamsi and Sofajy (1980). obtained similar results at doses of 5 and 10 krad. The number of pods/plant was found to be increased significantly as compared with the control in Gi/.a 461 and Giza 716, while the increase was found at 5 krad in Giza 3 and Giza 429. In Giza 461 the increase was recorded at 20 and 30 krad. Giza Blanka showed significant decrease in the pods number at 5 and 10 krad while the decrease was recorded at 20 krad in Giza 3, Giza 429 and Giza 716. The coefficient of variation in all the treated cultivars, except Giza 461, was higher than the control.
The fruit set percentage ranged from 32.7% in Giza Blanka to 55.8% in Giza 3. Table (1). Variations in fruit set were also found within each cultivar due to irr. Low doses 5 and 10 krad seemed to stimulate fruit setting in all cultivars except Giza Blanka. Meanwhile, the doses of 20 krad caused reduction in fruit setting in Giza 3, Giza 429 and Giza Blanka. This could be due to change in environmental conditions (high temperature and/or drought) at the lime of flowering for each cultivar and to differences in yielding ability of each cultivar. Stimulation or reduction in fruit setting after radiations could be due to change in the physiological processes and/or mutation.
Pod length was found to be significantly decreased than the control in Giza 3 at 10 and 20 krad, and in Giza 429 at 20 krad and 30 krad. In giza Blanka no effect was recorded on the pod length at all the used doses as compared with control, while it was significantly increased in Giza 461, and Giza 716 with increasing the -ray dose. An increment was also found in Giza 3 at 5 krad The coefficient of variation was gradually decreased with increasing the -ray dose in Giza 3 while, in the other cultivars the coefficient of variation varied between increase and decrease comparing with the control.
Data recorded on the pod yield per plant showed that a significant reduction in yield was observed at the higher doses of -ray (10, 20 and 30 krad) in Gi/.:i 3 and Giza 429 as compared to the control. A significant increase in yield per plant was found at 5 krad in cultrivars of Giza 3, Giza 461, Giza 429 and Giza 716 showing yield of 103.4, 36.7, 38.1. 52.0 and 23.2 g/plant, respectively. No significant effect was found at all doses for the pod yield in Giza
2214 Annals OfAgric. Sc., Moshtohor, Vol. 36(4), 1998
Blanka. These results are in agreement with those reported by Abo-Hegazi (1971) and Filippetti et al. (1982). No significant effect on the number of seeds per pod was observed at all the used doses and cultrivars with an exception at 20 krad in Giza 3 and 30 krad in Giza 461 at which the number of seeds per pod was significantly decreased as compared with the control. The coefficient of variation in Gi/a 3 and Giza 461 was gradually decreased with increasing the -ray dose while in the other cultivars Giza 429, Giza 716 and Giza Blanka. the coefficient of variation varied between the increase and decrease as compared to the control.
The results mentioned before revealed that the increase of gamma rays doses has a significant negative effect on the Ml seed germination in all the treated cultivars. Germination was decreased with increasing -ray dose to reach very low percentage in some cultivars.- These results agreed with the results obtained by Abd El-Rassoul (1970) and Shahine et al. (1974). who reported that the percentage of germination starts to decrease at the doses higher than 7 krad and existed at the doses of 2 and 4 krad in Vicia faba. These results mean that the y-ray has a harmful effect on the treated seeds especially at the higher doses.
b- Morphological and yield component character!! of M2 plants:
Data of the M2 generation arc found in table (2). Results showed (hat there are some significant changes in the studied characters.
Results showed that the dose of 5 krad rays had no indirect effect on the germination percentage for all the tested cultivars, while the effect was pronounced at all the higher doses. However, the obtained results showed that the germination percentages of the treated cultivars were gradually decreased with increasing the used doses. These results agreed with the results obtained by Abdel-Rassoul (1970) and Shahine et al (1974).
The highly significant effect of irradiation on shoot length was showed at 20 and 30 krad in Giza 461 and Giza Blanka. Significant decrease was recorded in shoot length of the pre treated cultivars as compared with the control at 20 krad in Giza 429 and Giza 716. While, the germinated seeds at the dose 30 krad in the most cultivars failed to continue its growth and died. It was found that shoot length was also significant increased at 5 krad in Giza 716. These results agreed with the results obtained by Badr (1968); Killion et al (1971) and El-Hosary (1977).
The number of branches per plant was significantly increased at 5 and 10 krad in Giza 461 only. Morewhile. the significant decrease in the number of branches was recorded at 20 krad in Giza 429, at 10 and 20 krad in Giza 716 and at 20 krad in Giza Blanka
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The number of flowers per plant found to be varied among the cultivars and ranged from 84.37 flowers per plant in Giza 461 to 421.58 flowers in Giza blanks.
The reduction in number of flowers per plant could be due to genetic changes that occurred in the M1 due the effect of irradiation.
The number of pods per plant was found to be reduced in the M2 generation due to the indirect effect of radiation.
As for fruit setting character, variation was detected among cultivars High percentage of fruit set was exhibited in Giza 716 (67.7%). Giza Blanka exhibited the low percentage of (30.2%). Most of -ray doses showed negative effect and fruit setting was reduced in Giza 3, Giza 716, and Giza Blanka
Pod length in centimeter varied among the studied cultivars from 2.9cm in Giza 461 to 9 cm in Giza Blanka Pod length was found to be reduced as a result of radiation effects in Giza 3, Giza 716, and Giza Blanka. The effect of radiation was found to be pronounced at the higher doses (20 and 30 krad) which cause reduction in pod length in Giza 3. Giza 716, Giza Blanka. and Giza 429. These results are in agreement with Bohac and Hudec (1972).
Seed yield per plant in grams given in Table (2) ranged from 24.2 g in Giza 461 to 28.8 g in Giza Blanka. Variation in seed yield was pronounced within each variety due to the effect of gamma ray. Total seed yield per plant was highly significant reduced at the high doses 10, 20 and/or 30 krad in most of the cultivars.
As expected, many of the treated plants with the different doses showed a significant reduction in the number of seeds per pod and that which in return affected total seed yield per plant. The number of seeds per pod ranged from 1.90 at dose 10 krad to 2.40 seed at dose 5 krad as compared to the control 3.14 in Giza 3 and also at the higher doses in Giza 716 and Giza Blanka. These results agreed with the results obtained by Badr (1968), Killion et al (1971), Shahine et al. (1974) and El-Hosary (1977) who stated that the plant height of Vicia faba was decreased by increasing gamma rays doses from 3 to 12 krad at early stage of growth.
Concerning the tested characters, data showed that gamma rays had a significant positive effect on the shoot length at the most used doses in the treated cultivars for Ml plants while in M2 plants the effect was usually negative. For the other characters, i.e., number of branches number of flowers, number of pods, fruit set, pod length, yield per plant and number of seed per pod, most results of Ml plants showed that 5 krad dose had a positive effect as compared to the control. While at the other doses the effect ranged between negative and neutral. Nearly the same effect and behaviour of gamma rays on Ml were observed in M2 generation.
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Data of the general effect of the irradiated cuJtivars on the vegetative and yield characters of Vicia faba showed that there were a different response to the gamma rays doses, as example, the response of shoot length to the gamma rays doses differed between Giza 3 and each of Giza 461, Giza 716 and Gi/.a Blanka. This response to the gamma rays also differed between the generations as in case of Ml and M2 plants in this experiment. The results agreed with results obtained by Abo-Hegazi (1971) and Shamsi and Sofajy (1980).
Concerning the general effect of gamma rays on the characters under studying, data revealed that the lower dose (5 krad) had a positive response over than the control followed by 10 krad at which the effect varied between the increase and decrease as compared to the control while at the higher doses 20 and 30 krad. the negative effect was more pronounced as compared with the control These results were in agreement with those summarized by Saric et al. (1961) and Sparrow et al. (1970) about the most important factors comodify the action of irradiation which as follows. Type of irradiation, exposure rate, chromosome volume, developmental stage of the treated plant, post irradiation time and environmental condition before, during and after irradiation.
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