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Abstract

The present investigation deals with the origin of the common
bean Giza 6 varielty . Hybridization was practised between the two varie-
ties Giza 3 and Swiss Blanc to transfer the genetic factors which control
the characters of large seed from Swiss Blanc to Giza 3 variety to devel-
op a new variety resistant to common bean masaic virus incorporated
with large dry seed. Three lines were selected i.e, 1-1, 13-16 and 13-6,
in 1976 and tested, compared with parents during the years from 1976
tg 1981 . Also , the selected lines were retested again with 4 introduce
lines from 1973 to 1988 . Because of the great variation between the
plant, individuals within the lines to rust infection, selection of individual
plant which exhibited moderate resistance to BCMV and rust inferction
was practised. Line 1-1 exhjibited the characterrs of heavy large seeds ,
high productivity. The selected line, i,e 1-1 was also moderate resistant
to BCMV and rust infection line. Line 1-1 is released and given the name
Giza, 6.

INTRODUCTION

Commonn bean is an impotant vegetable in A. R. E. The plant breeder can as-
sist in improving the bean production in many ways. The virus and rust diseases are
imprtant problems for bean production in Egypt. For local consumption , as well as,
export, the heavy or large dry seeds are important.

The present study was undrtaken to incorporate all the desirable characters
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exhibited in the cultivars Giza 3 and Swiss Blanc in a new cultivar which demonstar-
ates resistance to virus and rust diseases and produce heavy seed weight and posses
high yielding ability.

REVIEW OF LITERATURE

The French variety " Swiss Blanc " was recommended and used in A. R. E. be-
fore 1939 (Moustafa & Abd El-Baddi, 1939 ) for dry seed production based on re-
sults form comparative trials. This variety was characterized by heavy , large dry
seeds.

" Giza 3 " variety was developed in Egypt by hybridization between the two
parents, the French variety " Swiss Blanc " and " Conternder " variety (El-Shamsy
et al . 1972 ). Giza 3 variety Demonstrated high resistance to BCMV.

Yield of common beans was a function of some plant characteristics (Singh and
Melhetra 1970, Yassin 1979, sink 2 haliwal 1971and Davis 1989 ).

Number of days to flowering is influenced by various environmental and ge-
netic factor . Days to flowering was quantitatively inherited by several genes addi-
tive in their nature, but over - dominace was expressed for earliness (Dichson,
1967 and Hamed , 1975).

Low heritability for number of pods per plant and number of seeds per pod and
seed weight were noticed when crosses were made between light seed weight and
heavy seed weight cultivars, diffreneces were found in the degree of environment
and in the heritable value of seed weight (Voysest 1970)

There are several studies on the inheritance of resistance to BCMV and selec-
tion resistant been cultivars. The virus was recovered from the testa, cotyledons,
and embryo of dry infected seeds, and also from the testa, cotyledon, embryo and
plriumula of germinating seeds (walkey & Innes 1978, Baggett & Frazier 1981 ,.
Bagget et al. 1984, Allavena & Fadd 1985 , Capoor et al. 1986 , Ranalli et al .
1986, and Davis 1989 ).

Bean common mosaic virus was one of the first virus diseases reported in the
world (lwanoski, 1894). Since then the seed -born virus has been reported in nearly
every country of the world .
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Plant infection may reach 100 % in field and yield losses range from 35 % to
98 % (Galvez and Gardenas 1974, Hampton 1975 and Zaumayer & Thomas 1957 ).

The resistance is conferred by a single recessive gene (Baggett et al . 1966,
cfti & Alvarez 1975, Guerra et al . 1971 , Hernandez - Bravol & Galvez 1976 and
Zaumayer & thomas 1957 ).

Another type of resistance to BCMV was noticed , this resistance is conferred
by a dominant hypersensitive gene which conditions the black - root reaction . The
majority of snap bean cultivars and some of the common bean cultivars developed in
United states have derived their resistance from Corbett Refugee. They include Wis-
consin Refugee, Idaho Refugee and Refugee U.S.S. (Zaumayer & Thomas 1957). This
resisitance has been effective for nearly 50 years . Burke & Silbernagel 1974, Van
Rheenen & Muigai 1984 . have suggested that this type of resistance be widely in-
corporated into commercial cultivars.

Many bean cultivars were evaluated by several investigators and selected for
resistance to rust diseases caused by Uromyces Phaseoli .

Resistance to bean rust reaction range from immunity, through various con-
sisltent type of hypersensitive, non - sporulating or sporulation necrotic reaction,
to very small or intermediate , uredia (Ballantyne 1978 , Harter & Zaumayer 1941
and Stavely et al . 1983).

Genetic studies of resistance have shown that reaction grade is controlled by
single dominant gene and that there are many such genes in beans (Ballantne 1978 ,
Christ & Groth 1982 a, De Cavalho et al . 1978, Grafton et al . 1985 , Kolner &
Groth 1984, Meiners 1981, Stavely 1984 a and 1984b , Stavely & Grafton 1985,
and Zaumayer & Harter 1941 ).

MATERIALS AND METHODS

The two common bean varieties " phaseolus vulgaris L. " Giza 3 " and " Swiss
Blanc " , used in this study, were selected as parents from a group of varieties that
had been tested. Selection of the two parents was based on productivity, size of
white dry seeds and resistance to bean common mosaic virus.
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3 S Initial crossing and selection:

" Giza 3 " was crossed with " Swiss Blanc " at the Vegetable Research De-
partment , Horticultural Research Institute, Dokki , A. R. E. in spring 1969 and fall
1969. In F2 and F3 generation , seeds of parents and their progenties were planter
in the field at the same farm in non replicated observational plots. Each plot consist-
ed of 20 plants in a single row . Individual plant selection within lines throughout the
segregating generations (F2 - F4 ), took place in summer and fall seasons of 1971
and summer season of 1972. The poor appearing lines were discareded, the selection
based on weight of white colored seed, susceptibility to virus infection and high dry
yielding capacity

Three lines, designated as 1-1, 13-6 and 13-6 and were selected
2 . Evalution of the Selected Lines :

The three selected lines dessignated as 1-1 , 13 -6 and 13-6, and their par-
ents , i.e. Giza 3 and Swiss blanc were evaluated in field trials at various locations
for previous characters, i.e. seed weight, productivity, resistance to virus. And
because of the great variation noticed between the parents within the lines to rust
infection especially in the fall seasons, evaluation of rust resistance was added
throughout the generations (FS - F14) during the period 1973 and 1981.

Selection of individual plants was practised within lines for further seed prop-
agation .

Virus and rust diseases were evaluated under natural field infection . The
evaluation of rust diseases was practised in the fall seasons, the favourable time of
rust disease spread. A scale 1-5 was used to identify the severity of disease infec-
tion , where 1 was immune and 5 was highly susceptiible.

The layout of the experiments was R.C.B. of four replicfations. Each plot con-
sisted of 2 rows of 5 meters in length and 70 cm wide.

When the stability of the previous characters was achieved, the two parents,
i.e. Giza 3 and Swiss Blanc and local variety Giza 4 and 5 intoduced cultivars, i.e.
1470 (BAT 1274 X (AlubiaPC X G45) (; 1500 (G 3638 X ICAL-22),
1483 (ICAL - 24 X CG-9620 X Sanilac ), 1484 ( Jubila X ICAL - 24 ). The
latter cultivar were imported from CIAT organization in Colombia.
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The layout of the field experimemts in this latter trials was similar to the
previous ones with on exception that the number of the rows was duplicated.

Agrikeulural practices were used according to the recommendations of Mini-
stry of Agriculture . Data were analyzed statistically according to the standard
methods (snedecor and Cochran , 1967).

RESULTS AND DISCUSSION
1- Total yield :

a) Productivity of selected lines and their parents : Table 1. presents the av-
erage of dry seed yield of El-Kanater El - Khayria experiment Starion
(during 1976 to 1981 ) in the fall and summer seasons.

The data showed clear differences between the productivity of the selected
lines, i.e. 1-1, 13 -16 and their parents. i.e. Giza 3 and Swiss blanc in summer ex-
periments. The selected lines outyielded the parents, except in year 1980 the yield
of line 13-16 was similar to that of Giza 3. In the fall seasons, the same trend was
echibited in most of the experiments. The dry seeds yield of the line 13-16 was
similar to the yield of the parent Giza 3 in the fall season 1987 , whereas the yield
of line 13-6 was statistically equal with the yield of the same parent in fall season
of 1979. The three lines outyielded both parents in fall season of 1981.

b) Productivity of th selected lines , local and introduced varieties.
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As line 1-1 showed superiority in yielding ability , and in other characters as
will be shown later, over the other lines , so it was evaluated alone with new intro-
ductions as shown in Table 2. Again the productivity of line 1-1 surpassed that of
the new introductions and the local varieties in most cases in the fall and summer

seasons of the years from 1984-1986.

Table 2. Total yield of dry seeds (kg/Plot ) for the cultivars at El-Kanater El-
Khayria exp. sfarion during fall and summer seasons of the years from 1984 to
1986.

Fall Summer Fall Summer Fall
Cultivars Cultivars
1984 1985 1985 1986 1986
Giza 3 2.532 ab| 2.045b |2.310bc [1.890b | 2.270 b 2.210
Giza 3 2.047 bc| 1.870 be |2.355 bc | 1.955 b | 2.600 ab 2.165
Swiss Blanc | 2.692 ab| 1.490 bc [2.490b |1.875b | 2.150 bc 2.130
L.1-1 3.255a |2.850a |3.090a |2.865a | 2.925 a 2.997
1470 1.541 ¢ |2.700a [1.740c |2.460a | 1.725 ¢ 2.033
1500 2.111¢ |2.210b |2.220 bc | 2.300 ab | 2.120 bc 2.192
1483 2.449 ab| 1.450 ¢ |2.265bc | 1.420 ¢ | 2.340 ab 1.984
1484 3.240a [1.820bc|2.400b [2.025b | 2.515 ab 2.400
Averrage 2.483 2.054 2.358 2.098 2.325 2.263

values with an aphabetical letter(s) in common do not differ significantly from each
other, at 5% level of probability.

2. Period for Blooming :

Data in Table 3 indicate that 25 % of the plants of the parents and their pro-
genies bloomed after a perioid of 39 to 40 days from planting without any apprecia-
ble difference between them.
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Table 3. Period in days for folowering of 25 % of the plants in the fall and summer
seasons of the years from 1974 to 1976.

Fall Fall Summer
Cultivars Average
1974 1975 1976
Parents
Giza 3 39.21 39.33 40.31 39.61
Swiss Blanc 39.20 39.42 40.81 39.81
Selected lines
e 39.30 39.28 40.21 39.60
13-6 39.73 39.75 40.75 40.07
13-16 39.51 39.66 40.66 39.94
Averrage 39.43 39.48 40.54 38.81

3. Weight of the seeds :

Figure 1 shows the weight, in grams. of 100 - seeds of the selected lines and
their parents in four seasons started 1976, to fall 1981 . It is clear that the weight
of seeds of the selected lines was improving through individual plant selection within
lines and inbreeding. (Figure 1 ) . The weight of the seeds of all lines were improved,
whereas the weights of seeds of the parents were almost constant through the four
seasons . Data in Table 4 for the seed weights , in fall 1981, which was the last sea-
son for selection for seed weight , indicate that one of the parents, i.e. Swiss Blanc
Produced heavy seeds, whereas the second parent Giza 3 resulted in light seeds.
Seed weight of lines 1-1 and 13-16 was very close to the heavy seeds parent,
whereas the third line was intermediate between the two parents. These tesults
were Confirmed , when the data was statistically analyzed in 1981 as shown in
Table 4 .
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Table 4. Weight of 100 seeds in fall season of 1981.

277

Materials Weight, in grams, of
100 seeds

Parents

Giza 3 30.88 +0.51

Swiss Blanc 48.15 +0.85

Selected lines

1-1 45.79 £0.71

13-6 35.12 £1.15

13-16 44.44 £1.85
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Fig. 1. Weight , in grams. of 100 seeds

for the selected lines and their ”
parents in fail seasons of the

years 1974, 1976 , 1979 and

1981.
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4 . Virus Disease Index :

As shown in Table 5. the selected lines exhibited low virus complex index un-
der condition of natural field transmisssion . The percetage of virus incidence ranged
from 1.02 to 2.31 all over the planting seasons. These figures indicate that the
three lines were very close to the resistant parent Giza 3 to common bean mosaic
virus in which the range of infected plants was from 0.89 to 2.30 .The incidence of
infected plants of other parents, Swiss Blanc ranged from 15.30-27.39 percent.
Also, the data showed that plants of line 1-1 were the least infected ones when

compared with the plants of the other two lines.

Again , line 1-1 was evaluated in the summer sesaons of 1984 and fall sea-
sons of 1986 , with three local varieties and 4 lines introduced from CIAT.

Table 5. Virus complex index for the selctedlins and its parents in four seasons.

Fall Fall Fall Summer
Cultivars 1973 1974 1975 1975 Average
Haram kanater kanater kanater
Parents
Giza 3 1.42 2.30 1.73 0.98 1.60 a
Swiss Blanc 15.30 22.91 25.71 27.39 22.82 b
Selected lines
1-1 1.92 1.11 1.02 0.94 1.24 a
13-6 2.21 1.98 1.81 1.41 1.85 a
13-16 2.31 37N 1.62 1.58 1.80 a
Averrage 4.63 6.00 6.37 6.46 5.86

* Values with an alphabetical letter (s) in common do not differ significantly from
each other, at 5 % level of probability.
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Data in Table 6 show the virus complex indein line 1-1 comparred with other
cultivars. The breeding materials and cultivars could be classified into three catego-
ries :

The first category included lin 1-1 , the two local varieties Giza 4 , Giza 3
and the introduced line 1484. The infetion inclence did not excecd 15 %. Plants of
line 1-1 were the least infected ones. This category was designated as resistant to
virus complex.

The second category included Swiss Blanc variety . The infected plants were
less than 20 % and more than 15 % . The variety in this category was classified as
susceptihble ones.

The third category in which the infected plants were more than 20 % as in
lines 1483 , 1500 and 1470 were considered as highly susceptible.

Table. 6. Virus complex index for cultivars under field cinditions (Kanater, Summer
1984 and fall 1986 ) (transformed)

Summer Fall
Cultivars Average
1984 1976
Giza 3 12.92 9.63 « 1127 a
Giza 4 16.43 8.13 12.28 a
Swiss Blanc 16.43 21.13 18.78 ab
Line 1 -1 3.51 17.46 10.48 a
CV. 1470 45.00 10.94 2797 b
1500 33.21 11.54 2235 b
1483 2.72 45.69 24.20 b
1484 8.13 11.54 9.83 a
Average 17.29 17.00

* Values with an alphabetical letter (s) in common do not differ significantly from
each other, at 5 % level of probability. )
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5 - Evaluation of rust disease :

Data in Table 7 show the percentage of infected plant under natural conditions
with rust disesase. The Swiss Blanc variety showed moderate resistance to the in-
fection of rust. Line 1-1 was similar to swiss Blanc, whereas the other parent Giza
3 and the two lines 13-6 and 13-16 were severely as shown in Table 8. line 1-1 and
the introduced line 1484 exhibited moderate resisatance to rust disease., There was
no appreciable difference between line 1-1 and the parent Swiss Blanc.

The other introduced lines as well as the local varieties were classified as
moderatly high and severely susceptible to rust disease.

Table 7. Infection percentage of rust disease at El-kanater field in fall 1978 , 1979

and 1981.
Cultivars 1974 1979 1981 Average
Parents
Giza 3 325 b 3.00 b 3.16 b 3.13
Swiss Blanc 1.52 a 1.50 a 1.75 a 1..59

Selected lines

1-1 1.52 a 1.00 a 1.00 a 1.08
13-6 3.11 b 3.44 b 333 b 3.29
13-16 3.28 b 3.50 b 3.41 b 3.39
Averrage 4.63 6.00 6.46 5.86

* Values with an alphabetical letter (s) in common do not differ significantly from
each other, at 5 % level of probability.
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Table 8. Infcetion percentage of rust disease at El-kanater field in fall 1978 , 1979

and 1981.

Cultivars 1984 1985 1986 1987 1988 Cultivars
Giza 3 3.4 345 3.3 35 3.5 3.4 d
Giza 4 3.3 3:3 2.5 3.2 3.0 33 d
Swiss Blanc 1.5 1.8 1.8 1.9 1.7 1.7 d
L.1-1 1.5 1.3 1.3 1.0 1.0 1.2 ab
CV. 1470 3.4 35 3.2 3.4 3.2 33 d

1500 4.0 4.5 4.0 4.3 4.1 42 e

1483 2.2 2:5 2.4 25 2.4 2.4 ¢

1484 10! ° 1.0 1.0 1.0 1.0 1.0 a
Averrage 17.29 g 17.00

* Values with an alphabetical letter (s) in common do not differ significantly from
each other, at 5 % level of probability.

Dry seeds of Common bean are of great interset for local consuption and for
export . The plant breeder can asssist in improving the bean production and quality
in many ways. So, the two varieties Giza 3 and Swiss Blanc were used as parents
for the incorporation of several traits possesed by each variety in a new variety
charcterized by high yielding ability , dry large, white seeds , residstant to virus
and rust infection.

Hybridizetion between the two varieties and selection of individual plants
throughout the segregating generations and evaluaation of the various trials were
practised through a series of field trials.

The productivity of the selected line 1-1 surpassed that of the two parents in
the fall and summer seasons in all years of the trials.

The high yielding ability of line 1-1 is attributed to genes interction transmit-
ted from the two parents and incorporated in a line containing all the favourable al-
leles for yielding ability .

Inheritance of seed yield exhibited gene interaction when Tempo was imcluded,
but without Tempo the inheritance was additive, (Hamed 1975).
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Yield of common bean was reported to be a function of some plant chracteris-
tics (Singh and Melhetra 1970, Yassin 1979, and Davis 1989). This line proved its
superiority in yielding ability in most cases over the introduced lines and local va-

rieties.

The two parents was almost very similar in blooming dates. The period re-
quired for the plants to flower were approximately 40 days with no appreciable dif-
ference between the two parents. This trait was found by Dickson (1967) and
Hamed, (1975), to exhibit partial dominance, so the progenies were expected to be-
have similarly. The plants of line 1-1required 39.66 days in order that 25 % of the
plants to bloom , the same period required for the plants of the two parents to flow-

er.

The weight of 10 seeds were improved through individual plant selection from
one generation to another till it achieved stability in 1981 . Line 1-1 derived its
heavy seed weight showed little or no dominance , according to Hamed 1975. Also,
lower heritability for seed wieght was noticed by Voyset (1970).

The genetic factors controlling resistance to common bean mosaic virus was
transmitted to line 1-1 from variety Giza 3. El-Shamy et al. (1972). reported that
Giza 3 demonstrated high resistance to BCMV. Several studies reported that resis-
tance to virus was an inherited character. (Allavena and Fadd 1985; Fadd 1985;
Baggett et al., 1966 & 1984; Baggett and Frazier 1981; Burke and Silberanagel
1974; Cafati and Alverez 1975; Capoor et al., 1986; Davis 1989, Galvez and Gor-
denas 1974; Guerva 1971; Hernandez Bravol and Gavlez 1976; Hampton 1975; iwa-
nowki 1894; Ranalli et a/ ., 1986 , Van Rheenan and Muigai 1984 Walkey and Innes
1978 , and Zaumayer and Thomas 1957). Cultivar Swiss Blanc Showed moderate re-
sistance to most diseases in this experiment, Confirming previous observation done
by various investigators (Annual Report 1984, 1985 , 1986 and 1987). This result
showed an avidence that Swiss Blanc Passed genetic factor resistance, and was
trasmitted to its progeny line 1-1.

Genetic studies of resistance to rust have shown that reaction grade is con-
trolled by a single dominant gene and that there are many such genes in beans
(Ballantyne 1978; Christ and Groth 1982 , De Cavalha et al., 1978; Grafton et al.,
1985; kolner and Groth 1984; Meiners 1981; stavely et al, 1983 Stavely 1984 a
and b; Stavely and Grafton 1985; Zaumayer and Harter 1941 ). As it is mentioned
that neither parents showed any signs of resistance, so none of the genetic factprs
has a dominant nature. So it is proposed that genetic interaction in the new combina-
tion is responsible for rust resistance which showed up in line 1-1.
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From all aspects it could be concluded that line1-1 could be released as it is
characterized by high yieldeing ability large white dry seed and resistance to BCMV
and rust.

This line is given the name of Giza 6.
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