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ABSTRACT

This investigation was carried ouf atf the Experimental Station of Faculty of
Agriculture, Cairo University, Giza, Egypt, during the two summer seasons of 2007 and
2008, Seventeen common bean genotypes; namely, Himo-Tebo, Tokachi Sirokintrki and
Comtesse Chamberd (Gene bank, Japan) , Blue Lake (from Asgrow Co. USA), Lines 25
683, 25 684, 26 494, 65 670, 69 528 (Gene bank, Germany), Lines 1, 2, 3 and 4 (
Segregations from Line 46 920, Gene bank, Ger:aany ), Lines 5, and 6 (segregations
Jrom cv.Morgan, Clause Co. France), Nebraska (commercial variety as a control) and
(riza 3 (the local cultivar) were used in this study. The evaluation results indicated that
Lines 69 528, 25 683 and line 4 were the tallest cultivars (indeterminate genotype),
whereas Giza 3 and Blue Lake were the shortest ones. Lines 69 528, 25 683 and Blue
Lake cv produced the least number of branches per plani. Lines 69 528, 25 683, 25
684, 1 and 4 showed the highest number of pods per plant. Pods of Blue-lake cv and
Lines 2, 5, and 6 contaired the highest number of seeds, whereas pods of Lines 65 670,
69 528, 3 and 25 683 contained the least number. Line 69 528 had the highest pod yield
and seed yield per fedden. Meanwhile, the seed yield per feddan of that Line 6% 528 was
significantly higher than that of the conirol cultivar (Nebraska). Nevertheless, the seeds
of Nebraska had the highest percentage of total carbohydrates. On the other hand,
Comtesse Chamberd as well as Lines 1, 3, 5 and 25 684 had higher content of crude
protein as compared with the control. Line 69 528 may by recommended for dry seed
production under Giza Governorate conditions.
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INTRODUCTION

Pulses play an important role in the traditional diets of most
Mediterranean countries. Common bean "Phaseolus vulgaris L."as dry seeds
is an important vegetable crop in Egypt for local market and exportation.

Common bean stands among potential crops that can be grown in
many tropical regions. It is known as a warm-season crop and is very
sensitive to cold weather and frost. Common bean is a short —day crop and
its growth and development are favored by mildly cool environments.
Common bean can be grown in environments with 16 to 27°C temperature
with about 12 hr day — length, and free from biotic and abiotic stresses
(White and Laing 1989)

In Egypt common bean was cultivated in about 49639 feddan in
2007 for dry seed production with a total dry seed yield of 60794 tons with
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an average of 1.22 tor/feddan according to the Central Administration for
Agricultural Economics and Statistics, Ministry of Agriculture.

El- Sayed (1990 compared four common bean cultrivears with the
local v Giza 3 and found that Tender Green cv. produced the highest yield
of dry seeds. Rela and Berggold cvs. had the nighest total sugar content in
their pods that had the lowest amounts of crude fibers.

Hafez et al (1997) evaluated two common bean cultivars and found
that Bronco cv. gave a more vigorous vegelative growth as compared with
(31za 3 ¢v and produced taller pods and higher number of pods/ plant. On the
uther hand (iza 3 ¢v. produced thicker and heavier pods and gave higher
sced yield than Bronco cv .

Mohamed (1997) found no significant differences in plant height
among the studied bean cultivars, i.e., Bronco, Conteder, Giza 3, Dialana,
Tema, Morgan and Giza 6, while the number of branches showed significant
differcaces.

Fwais (2003) found significant differences among the tested
cultivars (S1. Diacol and Nebraska) in plant height and number of branches
per plant and protein content of the dry seed. Diacol and Nebraska cvs.
produced the highest yield with a significant difference in the first season,
while in the second season only Nebraska cv. was significantly higher in
yield than others. '

Amer (2004) evaluated six bean cultivars (Paulista, Xera, Samantha,
Ferrari, Bronco, and Narina). Paulista plants were the tallest with the highest
dry matter of total plant, leaves, branches and pods. Narina plants were the
shortest with the lowest values of dry matter of leaves, branches and total
plant.

Abd-Allah (2006) revealed that there were differences among the
studied cultivars (Paulista, Somantha, Narina and Bronco) in the plant
length, number branches per plant and fresh weight of plant.

Barrios-Gomez et af (2010) evaluated different dry bean cultivars
under Central Mexico conditions and found that Celaya cv. gave the highest
sced yield, followed by Monticello cv., while FM Noura, Anita and M38
produced the lowest seed yield.

The present investigation aimed to evaluate the performance of some
imported dry bean genotypes regarding their seed yicld and nutritive value
as compared with Nebraska cv., the present commercial dry been cultivar in

Egypt.
MATERIALS AND METHODS

This investigation was carried out at the Experimensal Station of the
Faculty of Agriculture, Cairo University, Giza Governorate, Egypt, during
the two summer seasons of 2007 and 2008. Seventeer common bean
genotynes; namely, Tokachi Sirokintrki, Comtesse Chamberd and Himo-
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Tebo , (from gene bank, Japan), Blue Lake(from Asgrow Co, USA ), Lines
25 683, 25 684, 26 494, 65 670, 69 528 (from gene bank, Germany), Lines
1,2,3 and 4 (segregations from Line 46 920 ,from gene bank, Germany),
Lines 5 and 6 (segregations from cv . Morgan, Clause, Co. France),
Nebraska a commercial variety as a control) and Giza 3 (the local cultivar)
were used in this study.

Seeds of all genotypes used in this study have white color. Seeds
were sown on 23" February in the first season a.nd on 1* March in the
second season. '

A randomized complete block design with three replicates was used.
The plot area was 6.30 m? and consisted of 3 rows, each was 3 m length and
0.7 m width. Three seeds were sown per hill, spaced 10 cm on one side of
the ridge. After germination, plants were thinned to two plants per hill
giving a density of 107000 plants/ fed.

Measurements studied

After 70 days of the seed sowing, a random sample of nine plants
was taken from each plot to measure plant length, number of branches and
number and weight of dry pods per plant and the morphological characters
of dry pods, which included length, thickness and average weight of pod.

. After 80 days of the seed sowing, pods of all plots were harvested,
where they were weighed as total dry pods per plot. Seeds weie extracted
from pods .Thereafter total yield of seeds, seed net percentage (seed yield /
pods yield x 100) per plot and per fedden were calculated.

A sample of 100 g seeds was taken and dried for three days at 70° C
to determine the seed nutritive value, i.e. total carbohydrates, according to
the method described by A.O.A.C (1980), and crude protein, according to
the method of A.0.A.C (1965).Statistical analysis was done according to
(Little and Hills, 1972).

RESULTS AND DISCUSSION
Vegetative Growth characters

Plant length

There were significant differences among the studied genotypes of
common bean in their plant lengths. In general, genotypes 69 528, 25 683,
25 684 and 1 were taller than Nebraska cv. (Table 1). Significant differences

. plant length among different varieties of common bean were also
observed by, El-Sayed (1990a), Mohamed (1997), Abd-Adah (2006) and
Barrios-Gomez ef al (2010).
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Number »; hranches per plant

Stucied genotyper showed significant differences in the number of
branches/ plant (Table 1). Plants of genotypes 6.and cv. Comtesse
significantlv ' vroduced higher number of branches than Nebraci: cv.
Similarly, El-Sayed (1990a), Mohamed (1997), Abd-Allah (2006) and
Barrios-Gomez et al (2010) recorded significant differences among bean
cultivars regarding number of branches. ‘

Table 1. Means of vegetative growth characters of some common bean
genotypes in 2007and 2008 seasons, '

. 2007 2008
Number of IYumber of

Genotypes. Plant length branches/ Plant branches/

(cm) plant length {cm) plant

65 670 ‘ 44, 67 o 43 a-d 435 d 4.0 b-e
69 528 211.70 a 3.5 de 215.2 a 3.3 de
26 494 44,00 d 4.6 a-c 446 d 43 ad
25684 13330 b 4.0 b-e 1350 b 41 b-e
IT(‘.::;‘;E““" 89.00 < 3.0 ¢ 816 ¢ 33 de

g;':;f;i’;’d 4767 d 53a 433 d 51 a
Himo-Tebo 4477 d 50 ab 430 d 435 ad
Blue Lake 3967 d 33 de 412 d 38 c-e
25683 ‘ 132.00 b 3.5 de 1377 b 37 c-e
Giza 3 ‘ 3750 d 3.6 ce 353 d 3.3 de
Line 1 73.00 ¢ 4.9 a-d 742 ¢ 43 a-d
Line 2 4100 d 4.7 c-e 394 d 4.0 b-e
Line3 41.00 d 3.6 ce 430 d 3.1 €
Line 4 136.30 b 5.0 ab 146.3 b 4.6 a-c
Line 5 4400 4 4.6 a-c 416 d 43 ad
Line 6 4033 d 4.0 b-e 376 d 3.6 ce
Nebraska 3867 d 3.6 ce 396 d 3.6 c-e

Means followed by the rame lefters are not significantly different according to Duncan's
multiple rang test (P at 0.05 level).

Plant productivity characters

Number of pods per plant

The number of pods per plant was significantly affected by the tested
genotypes of common bean, where genotypes 69 528, 256 83, 256 84, 469
20, 1 and 4 prodvced the highest pod number pzr plant (Table 2). On the
contrary, genotype 3 had the lov-est number of pods (14 and 15 in the first

164



Table 2.Means of plant productivity traits of some common bean
genotypes in 2007and 2008 seasons.

2007 2008

Weight No. of Weight of

Genotypes N:' (;f (llry of pods dry pods pods /plant
. pods / plant /plant (g) { plant ®)

65670 . 1.0 fh 3120 e 25.7 de 3598 e
- 69528 363 ac 8349 a 363 ab 76.23 a
26 494 _ 193 fh 27.02 £ 183 gh 23.79 f
25 684 443 a 5759 b 397 a 5558 b
Tokachisiro Kintrkij16.0 gh 2720 £ 193 fh 2895 1
Comtesse Chamberd 137.3 ab 4476 ¢ 390 a 4290 cd
Himo-Tebo - |246 d-g 41.82 cd 24.0 ef 36.00 e
Blue Lake - {193 fh 3281 e 233 e-g 3961 d
25 683 o 343 ad 3773 4 393 a 4323 cd
Giza 3 - {230 e-h 2530 g 233 de 3536 g
Line 1 26.3 ¢f 3156 e 253 eg 30.63 ef
Line 2 29.6 b-e 3848 d 293 cd 38.09 d
Line 3 o 140 h 2520 g 150 h 2550 g
Lipe 4 .. 1361 ac 3610 4 316 bc . 3476 e
Line 5 - 1216 e-h 3456 de 213 e-g 3195 ef
Line 6 T ]196 e-h 2548 g 210 e-g 2520 ¢
Nebraska 20.6 e-h 4592 ¢ 230 e-g 50.60 ¢

Means followed by the same letters are not significantly different according to Duncan's
multiple rang test (P at 0.05 level),

and second season, respectively). These results are in agreement with those
obtained by El-Sayed (1990a), Hafez et af (1997), Abd-Aliah (2006) and
Barrios-Gomez et al (2010).

Weight of pods per plant

Weight of pods per plant was significantly aﬂ'ected by the tested

genotypes, where genotype 69 528 produced the highest weight of pods per
plant (Tabje 2). On the other hand, genotypes 3, 6 and Giza 3 had the lowest
weight of pods per plant. These results are in agreement with those obtained
by El-Sayed (1990a), Hafez et al (1997), Abd-Allah (2006) and Barrios-
Gomez et al (2013).

Dry pod characters

Average pod weight

. Slgmﬁcant differences in average pod weight were recorded among
studied genotypes (Table 3). The highest average pod weight was recorded
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for genotype 28 695 followed by Nebraska cv. On the other hand, the least
pod weight was recorded for Giza 3 cv. followed by 25 683 genotype.

Pod thickness

Data presented in Table (3) indicated .that there were significant
differences among genotypes in their pod thickness.

In this regard Line 6 had thicker pods than all evaluated genotypes
including Nebraska cv., while 25 683 and 25 684 genotypes had thinner
pods than Nebraska in the two seasons. Similarly, El-Sayed (1990a), Abd-
Allah (2006) and Barrios-Gomez ef al (2010) recorded variation in length
and thickness of pods of different common bean cultivars as compared with
Nebraska cv.

Pod length

Significant differences in pod length were recorded due to genotypes
(Table 3). The longest pod of common beans was obtained by genotypes 65
670, 69 528, 26 494 and 2 as compared with Nebraska cv., while Line 3 had
the shortest pods.

Table‘3. Means of dry pod characters of some common bean genotypes

in 2007and 2008 seasons.
2007 2008
Pod Pod  Vieight Pod Pod Weickt of
Genotypes thickness length of pod thickness length pog ®
(cm) (cm) (4R (cm) (cm) .

- 65670 .50 de 123 ab 13 de 050 ce 11.5b 1.4 cd
69 528 D66 ab 133 a 23 a 066a 129a 2.1 a
26 494 .56 b-d 114 bc 14 cd 056 a-d 110 b 1.3 de
256384 D40 e 083 ef 13 de 040 e 087 de 1.4 cd
Tokachisire Kintrki .66 ab 096 c¢ 1.7 b 066 a 09.7bd 1.5 be
Comtesse Chamberd .56 b-d 083 ef 12 df 0.60 ac 07.7 f 1.1 ef
Himo-Tebo .63 a¢c 9.0 d-Ff 17 Db 0.56 a-d 093 cd 1.5 be
Blue Lake D.56 bd 090 df 1.7 b 056 a«d 103 bc 17D
25683 D40 e 086 ef 11 ef 0.50 ce 083 ef 1.3 de
Gla 3 D46 de 090 ce¢ 11 ef 050c¢ce 098 b 1.2 d-f
Line 1 .46 de 083 ef 12 df 0.50 c-¢ 089 de 1.1 ef
Line 2 D53 cd 123 ab 13de 053 bd 11.0b 1.3 de
Line3 P50 de 076 f 160 0.56 a-d 07.7 c-¢ 1.7 b
Line d D46 ef 096 dFf 10 f 046 de 09.0 de 1.1 ef
Line 5 D.53 cd 09.6 c¢ 1.6 bc 0.56 ad 09.7 b-d 1.5 be
Line 6 D70 a 103 cd 13 de 063 ab 103 bc 1.2 d-f
Nebraska 0.63 a-c 103 ¢d 22 a 063 ab 10b 22 a

Means followsd by the same [etters are not significantly differeat according to Duncan's
multiple rang test (P at §.05 level).
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Dry seed characters

Seed number per pod

Data presented in Table (4) showed significant differences among
the tested genotypes. Pods of Blue-lake contained the highest number of
seeds per pod, whereas genotypes 65 670, 69 528, 3 and 25 683 contained
the lowest number. Similarly, El-Sayed (1990a) and Hafez et al (1997)

recorded variation in the tested cultivars of common bean concerning seeds

number per pod.

Weight of 100 seeds (seed index)

Weight of 100 seeds is considered a good assessment of seed size.
Data presented in Table (4) indicated that there were significant differences
among the tested genotypes of common bean in weight of100 seeds.
Nebraska had the highest. Weight of 100 seeds followed by Tokachi
Sirokintrki, Blue Lake cv., while lines 1, and 26 494 had the lowest weight

of 100 seeds.

Table 4. Means of dry seed characters of some common bean genotypes in °

2007and 2008 seasons. .
Genotypes 2007 2008
Seed Number  Seed No. of
index of seeds/ - index - seeds /
(2) pod ® pod
65 670 250 dg 36¢ 25.0 df 43 bd
69 528 243 dg 36¢ 243 ce 3.7 de
‘26 494 19.3 gh 4.6 a-c 19.3 gh 4.7 bd
25684 226 e-g 36 ¢ 20 dg 40 ce
Tokachisiro Kintrki 373 b 4.6 a-c 377 b 4.7 b-d
Comtesse Chamberd 276 ce 4.6 a<c 270 ¢ 53 ab
Himo-Tebo 263 d-f 4.6 a-c 240 cf 47 bd
Blue Lake 333 be 60 a ‘347 b 63 a
25683 22.0eh 36 ¢ 210 of 3.3 de
Giza3 29 0cd 4.6 a-c 230 od 4.7 b-e
Line 1 193 gh 46 ac 19.0 gh 53 ab
Line2 163 h 5.3 ab 163 h 5.0 be
" Line3 243 d-g 36 ¢ 240 eg 3.7 ab
Line 4 246 dg S0ac 213 fg 53e
Line$ 20.0gh 53ab 210 fg 53 ab
Line 6 216 fh 5.3 ab 217 eg 50 W
Nebraska 466 a 40 ab 450 a 43 be

‘Méans followed by the same Jetters are uot significantly different sceording to Duncan's
mujtiple rang lest (P st 0.05 Jevel).
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Yield characters

Dry pod yield per feddan

Concerning yield of pods per fedden, Line 69 528 had the highest
“pod yield with no significant difference compared with Nebraska cv. (Table
5). On the other hand, pod yield of 69 528, 25 683, 26 494, and Line 3 were
significantly lower than Nebraska cv. The highest pod yield was exhibited
by Line 2 and 69 528 cvs. These results agree with those obtained by El-
Sayed (1990a) , Hafez er al (1997), Abd-Allah (2006) and Barrios-Gomez ef
al (2010), who demonstrated significant differences among the different
cultivars of common bean in their pod yield which were attributed to the
genetic effects.
" Seeds yie!d per fedden

Regarding yield of seed per fedden, genotype 69 528 was
significantly higher than Nebraska in its seed yield (Table 5). On the other
hand, seed yield of genotypes 69 528, 25 683, 26 494, and Line 3 were
significantly lower than Nebraska cv. These resuits agree with those
obtained by El- Sayed (1990a) and Hafez et a/ (1997) Abd-Allah (2006) and
Barrios-Gomez et al (2010) who recorded significant differences in the seed
yleld of common bean cultivars.

Seed aet percentage

Data presented in Table (5) showed that in the first season Lines 2, 3
and 4 as well as genotypes 25 684, 25 683 and Himo-Tabo had a higher
seed net percentage than Nebraska cv. The reverse was true concerning
- genotypes 69 528 and 26 494. On the other hand, in the second season no
genotype exceeded Nebraska cv. in the seed net percentage, whereas 69 528
genotype as well as cultivars of Comtesse Chamberd, Himo- Tebo and Giza
3 showed significantly a lower seed net percentage than Nebraska cv. The

 -contradictory results of the two seasons may be attributed to the

- environmental conditions. These resuits agree with those obtained by El-
Sayed (19%0a), Hafez et al (1997) Abd-AlIah (2006) and Barrios-Gomez et
al (2010).
Seed nutritive characters
Total carbohydrates

, Data presented in Table (6) revealed that seeds of Nebraska cv had
sigmﬁcantly the highest percentage of total carbohydrates in seeds in two
seasotis, while Line 25 684 had the lowest one. Similarly, El- Sayed (1990b)
and Amer (2004) found that Giza 3 and Bronco cv. had the highest total
carbohydrates percentage compared with the tested cultivars.
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Table 5. Means of yicld characters of some common bean genotypes in

2007and 2008 seasons.
2007 2008
Pods Sceds Secdnet Pods Seed  Seed net
Gemoiypes  ild yild %  yield  yield %
(kg/fed) (kgied) (kg/fed) (kg/fed)

65 670 7855 ¢ 5829 ¢d 7420 e 7905 e 5929 ¢ 75.00 ab
69 528 11‘40.5 a 8305 a 7280 f 11506a 8604 a 7477 e
26 494 7822 e 5004 ef 6397 g 695.2 d 521.4 ef 75.00 ab
25 684 8555 ¢ 6519 ¢ 7620b B705 ¢ 6529 ¢ 75.00 ab
Tokachisiro |7243 e 5457 d 7534 cd 7143 ¢ 5357 d 7499 b
Kintrki
Comtesse 8778 bc652.5 ¢ 7433 ¢ _'843.8 be 6325 ¢ 7495 ¢
Chamberd ' _
Himo-Tebo [783.8 ¢ 5925 cd 7559 ¢ 7638 e 5725e 7495 ¢
Blue Lake 8663 ¢ 6456 ¢ 7452 de 8343 ¢ 6256 ¢ 7498 b
25683 7781 ¢ 5884 d 7562 ¢ 7581 e 5684 d 7497 bhe
Giza 3 8210 c 6153 ¢ 7494 d 8210 c 6153 ¢ 7494 d
Line 1 890.1 b 6609 ¢ 7425 ¢ 8971 b 6729 ¢ 75.00 ab
Line 2 9403 ab711.7 b 75.6% ¢ 9543 ab7157 b 7499 b
Line 3 601.4 ef 4663 fd 77.53 ab 5924 f 4443 £ 75.00 ab
Line 4 9329 b 7251 be 7772 a 9429 b 707.1 bc 7499 b
Line 5 8576 ¢ 6458 ¢ 7530 ¢cd 8476 ¢ 6358 c 75.01 a
Line 6 7643 e 5756 d 7531 cd 7943 ¢ 5956 d 7498 b
Nebraska 10304a 7705 b 7477 d 10473 a 7856 b 7501 a

Means followed by the same letters are not significantly different according to Duncan's
multiple rang test (P at 0.05 level).

Crade protein

Data presented in Table (6) indicated that there were: significant
differences among studied common bean genotypes. Seeds of Comtesse
Chamberd had a higher percentage of crade protein than the control, while
Line 2 showed the reverse in this concer.-Similar resuits were recorded by
El- Sayed (1990b) and Hafez et al (1997).

169



Table 6. Meauns of sced carbobydrate and protein percentages of
common bean genotypes in 2007and 2008 scasons.

2007 2008
Genotypes ' carbzgt?il Cru_dc "Fotal Cru.de
ydrates  protein %  carhohydrates protein %
% %

65670 5539 h 292 f 5511 h 2235 f
69528 5734 ¢ 21.30 j 57.09 g 21.23 j
26494 6185 b 2257 i 5935 b 22.61 i
25634 53.64 1 23.60 d 5309 1 2359 d
Tokachisiro 5755 fg 2290 f 5737 ¢ 2284 f
Kintrki
Comtesse 5543 h 2424 a 5549 h 2430 a
Chamberd
Himo-Tebo 5841 e 2278 g 5855 e 2276 ¢
Blue Lake 60.67 ¢ 22.66 h 60.46 ¢ 2271 b
25 683 5864 ¢ 22068 h 58.78 ¢ 274 h
Giza 3 58.10 ef 2330 e 5874 f 2322 e
Line 1 61.69 b 2417 ab 6163 b 2410 b
Line 2 5494 h 2251 i S488 h 22551
Line 3 5375 1 23.60 d 5353 1 23.56 d
Line 4 60.84 ¢ 2252 i 61.23 ¢ 2250 i
Line 5 5937 d 23.4 ¢ 5961 d 2385 ¢
Line 6 62.13 b 2308 e 6196 b 2307 e
Nebraska 63.70 a 23.16 ¢ 63.76 a 2326 e

Means followed by the same letters are not significantly different according to Duncan's
multiple rang test (P-at 0.05 level).
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