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Abstract

This study was conducted during the summer season of
2009 and 2010 at Barrage Horticultural Research Station,
Kalubia governorate. The study included two experiments on
two bean cultivars (Paulista and Nebraska). The first was to
investigate the response of Paulista cultivar (green yield) to
seed size (large and small) and planting dates (the first
week of February, March and April}. The second experiment
was to investigate the response of Nebraska cuitivar (dry
yield) to seed size (large and small) and planting dates (first
week of February, March and April). Data were recorded on
plant height, number of branches/plant, dry weight of
leaves/plant, total green yield, pod weight, pod length, pod

- thickness, pod width, weight of 100 seed, seed germination
percentage, total protein and potassium percentage for
Paulista cultivar in the first experiment. While, the characters
studied for Nebraska cultivar in the second experiment were
plant height, number of branches/plant, dry weight of
leaves/plant, total dry seed vyield, number of seed/pod,
weight of 100 seed, seed germination percentage, total
protein, nitrogen and potassium percentages.

Regarding results of the first experiment, sowing large
seed size from Paulista cultivar gave higher values of plant
height, number of branches, dry weight of leaves/plant, total
green yield, pod weight, pod characters, weight of 100 seed
and seed germination percentage than those obtained from
small seed size in both seasons.

Sowing in the first week of March gave the highest value
of plant height, number of branches, dry weight of
leaves/plant, total green yield, pod weight, pod characters,
weight of 100 seed, seed germination percentage and
potassium percentage in both seasons.

Using large seeds and sowing in the first week of March
gave the highest values for dry weight of leaves/plant, total
green vield, pod weight and seed germination percentage.

Concerning the second experiment, sowing with large
seeds from Nebraska cultivar gave the high values in most
traits, i.e. plant height, number of branches, dry weight of
leaves/plant, total dry seed vield, number of seeds/pod,
weight of 100 seed, seeds germination percentage, nitrogen
percentage and total protein, compared to small size.

Sowing Nebraska cultivar in the first week of March gave
the highest values of plant height, number of branches, dry
weight of leaves/plant, total dry seed vyield, number of
seeds/pod, weight of 100 seed, seed germination
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percentage, total protein and nitrogen and potassium
percentage.

For this study it can be concluded that using the large
seed size from the cultivars Paulista (green vyield) and
Nebraska (dry yield) for the growing and planting in the first
week from March gave the highest total yield and yield

quality.

INTRODUCTION

Bean (Phaseolus vulgaris L.) is a popular vegetable crop in Egypt. It is a .
useful legume for its edible green pods and dry seeds, since it has a great nutritive
value due to its high protein content. For increasing bean production to meet the
increment in human population we must use high yielding cultivars, increasing total
yield through improving the cultural practices such as choosing the standard size of
seeds for growing and growing suitable cultivars at the optimum sowing date. The
improvement of both quantitative and qualitative traits of bean depends on the
presence of size seeds, cultivar and sowing date.

The sowing seed size affect yield ahd yield components of legume. There are
many reports on legumes showing the important effect of seed size. Growing large
seeds increased vegetative growth, (Cipollini and Stiles, 1591 on bean, Rifase et. al.
2004 on faba bean), total yield {White et a/ 1992 on common bean, Weber et al,
1996 on Vicia faba, Agung and Mcdonald, 1998 , Rifaee et al, 2004 on faba bean),
average pod weight (Cipollini and Stiles, 1991 on bean), number of seeds per pod and
seed quality (Cipollini and Stiles, 1991 on bean, Loss and Siddique, 1997, Agung and
Mcdonald, 1998, Rifaee et al., 2004 on faba bean).

Many reports found that there were significant differences among the tested
sowing dates of bean for plant height, number of branches/plant and dry weight of
plant (Amer ef af., 2002, Abd Alla, 2006, Helal, 2006, Shehata ef af, 2007, Ali 2010),
total yield (Mc_mhamed, 2001, Amer et al, 2002, Abd Alla, 2006, Helal, 2006, Ullah ef
afl, 2006, Ali 2010), average pod weight and pod character (Mohamed, 2001, Helal,
2006, Shehata et al, 2007), number of seeds/pod and seed quality (Helal and El
Sayed, 2000, Muasya et al, 2002, Ali, 2010), seed germination percentage (Helal and
El Sayed, 2000, Ali, 2010) and chemical composition of seeds {(Helal and El Sayed,
2000, Ali, 2010).

This investigation was carried out to study the effect of seed size and sowing
date on plant growth, total yield, pod and seed quality and chemical composition of
green pod on two bean cultivars, namely Paulista (green yield) and Nebraska (dry
yield).
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MATERIALS AND METHODS

Two field experiments were carried out during summer 2009 and 2010
seasons at Barrage Horticultural Research Station, Kalubia governorate, to study the
response of two bean cultivars, i. e, Paulista (green yield) and Nebraska (dry yield) to
sowing with two seed size (large and small} and sowing dates. Air temperatures
during the two seasons of this study are presented in Table (1).

Table 1. Maximum and minimum temperatures (C°) in Kalubia governorate during
2009 and 2010 seasons * _

Month Season 2009 : Season 2010 :
Max Min Max Min
February 21.07 12.00 23.39 13.32
March 22.35 12.32 25.74 15.05
April 27.53 16.13 2826 . 1670
May 30.07 18.32 31.39 19.67
June 35.33 23.60 34.67 23.16

*Agricultural Research Center, Central Laboratory for Agricultural Climate Ministry of
Agricultural and Land Reclamation.
This study included two field experiments as follows
- The first experiment on Paulista cultivar (green yield)
The second experiment on Nebraska (dry yield)

The two experiments were conducted to study the effect of seed size and
planting date on vegetative growth, total yield, pod characters and seed quality and
chemical composition of the two bean cultivars. Each experiment induded six
treatments which were the combination of two seed sizes and three planting dates.
Three p]anting dates, i. e, in the first week of February, March and April, in both
seasons. Seeds of two bean cultivars were cleaned from residues, broken, defective
and foreign material based on weight seed were graded individually in to two seed
size categories : Large seeds (weight of 100 seeds was more than 19 and 48 g for
Paulista and Nebraska, respectively) and small seeds (weight of 100 seeds was less
than 19 and 48 g for Paulista and Nebraska, respectively),

The plot area was 7.2 m? included three rows each one was of 4.0 m length and
0.6 m? width. Sowing was done with single seeds spaced at 5 cm apart. The
treatments were arranged In split plot design with four replications where planting
dates were arranged in the main plots and seed sizes were arranged in sub piots. The
other cultural practices were carried out according to the recommendation of the
Ministry of Agriculture.

1. Data were recarded in the first experiment on Paulista cuitivar
1.1.Vegetative growth characters : A random sample of 10 plants from each sub plot
was taken at 50 days from sowing date to determine plant height, number of
branches/plant and dry weight of leaves/plant.
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1. 2. Total green yield

1. 3. Pod characters and seed weight
Ten pods of each plot were taken at random to determine pod weight, length,
thickness, width and weight of 100 seeds.

1. 4. Seed germination percentage : A random sample of 100 seeds from each
experimental piot was taken for seed germination test.

1. 5. Chemical composition of green pods: Mineral constituents were determined
in the digested dry matter. Total protein was determined by multipiying N value x
6.25. the N value {total nitrogen) was determined using microkieldahl according to
Hesse (1971) and, K was determined using flame photometer according to
Jackson {1967).

2. Data were recorded in the second experiment on Nebraska cultivar

2. 1, Vegetative growth characters : A random sample of 10 plants from each plot
was taken at SO days after sowing to determine plant height number of
branches/plant and dry weight of leaves/plant.

2. 2. Totai dry Seed yield.

2. 3. Pod and seed characters (Number of seeds/pod and weight of 100 seeds).-

2. 4. Seed germination percentage : A random sample of 100 seeds from each
experimental plot was taken for seed germination.

2. 5. Chemical composition of mineral constituents were determined in the digested
dry matter. Total nitrogen was determined using microkieidah! according to Hesse
{1971} and multiplying N value x 6.25 to calculate total protein, K was determined
using flame photometer according to Jackson (1967).

Data were subjected to statistical analysis according to Snedecor and Cochran (1980).

RESULTS AND DISCUSSION

1. First experiment

1. 1. Vegetative growth characteristics

1. 1. 1, Effect of seeds size

Data on growth characters, i. e., plant height, number of branches/plant, and

dry weight of leaves/piant, of Paulista cultivar in both seasons are presented in Tabie
{2) using the large seeds for sowing gave higher plant height and number of
branches/plant than using the small seeds. The increase in plant growth might be due
to that the large seeds produce seedling faster, bigger gnd have better access to
nutrient sources. These results are in agreement with tnose of Cipollini and Stiles
(1991) and Rifaee et. a/ (2004), they showed increase in vegetative growth by using
the iarge seed.



Table 2. Vegetative growth, total green yield ,pod weight and length of Paulista cultivar bean plants as affected by seed size and planting date
during 2009 and 2010 seasons.

Plant height Number of Dry weight of Total yield (ton/fed) Pod weight Pod length
Treatments {cm) branches/ leaves/plant (g) {g} (cm)
t plant
2009 2010 2009 2010 2009 2010 2009 2010 2009 2010 2009 2010
Seed size
‘ Large seeds (L) 52.22 48.20 4.68 4.38 4.37 4.57 4.53 4.25 4.94 5.16 11.03 10.79
Small seeds (S) 42.69 42.60 3.60 3.47 3.82 3.97 3.68 3.38 4.03 4.58 9.79 10.31
L.S.D.at0.05 5.67 232 1.02 0.39 0.07 0.16 0.41 0.29 0.82 0.38 .68 NS
Planting date
1** week February(F) 40.55 38.13 3.17 3.26 358 381 309 3.10 3.70 378 942 9.39
1* week March (M) 56.08 5191 4.88 4.55 4.61 4.76 4.86 449 5.26 5.79 1144 11.58
1* week April {A) 45.74 46.21 4.35 3.98 4.11 4.25 4.35 3.86 4.50 5.05 10.36 10.68
L. S. D. at 0.05 3.38 335 0.54 0.54 0.22 0.15 0.30 0.28 0.35 0.32 0.72 0.76
Seed size x planting dates
LxF 44.70 42.35 3.53 3.60 3.77 4.02 3.28 3.27 383 390 9.84 9.55
LxM 62.25 5575 5.65 525 5.07 531 5.39 5.12 593 6.30 1244 11.91
LxA 49.70 46.50 4.85 430 4.28 439 490 437 5.08 5.28 10.82 10.92
SxF 36.40 3390 2.83 2.91 3.39 3.59 2.89 2.9 3.58 3.65 9.01 9.23
SxM 49.90 48.08 4.13 -3.85 4.15 4.20 4.34 3.86 4.60 5.28 10.45 11.25
SxA 41.78 45.93 3.85 3.65 3.93 4.12 3.79 3.35 3.93 4.83 9.91 10.45
L. 5. D. at 0.05 NS 4.73 NS NS 031 0.21 0.42 039 0.48 .44 NS 1.08

NYNHE “A "3 ANV 'Y "W "435SON
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1. 1. 2, Effect of planting date

Data in Table (2) showed that sowing Paulista cultivar bean in the first week
of March gave significant increase in plant height, number of branches/plant and dry
weight of leaves/plant followed by the first week of April but first week of February
gave the lowest values of these characters in the two growing seasons. The vigour
growth of plant under first week of March planting date may be due to the more
relatively warm condition during plant growing season (Table 1 air temperature), this
could be mainly due to suitable temperatures during the growth period. Similar results
were obtained by Amer et aj, (2002}, Abd Alla (2006), Helal (2006), Shehata et al,
(2007) and Ali (2010), they reported that there were significant differences among the
tested sowing dates of bean for plant height, number of branches/plant and dry
weight of leaves/plant.
1. 1. 3, Effect of interaction between seed size and planting dates

Data in Table (2) showed that there were not significant differences for seed
size and planting dates on plant height in the first season and number of
branches/plant in both seasons. While there were significant differences in plant
height in the second season and dry weight of leaves/plant in both seasons. Growing
large seeds during first March gave the highest plant height in the second season and
gave the highest dry weight of leaves/plant in both seasons.
1. 2. Total green yield
1. 2. 1. Effect of seed size

Results showed that sowing large seeds gave total green yield higher than the
sowing small seeds in both seasons (Table 2). These results could be due to that large
seeds gave higher vegetative growth than small seeds (Table 2). These results agree
with those reported by white ef al (1992), Weber ef a/. (1996), Agung and Mcdonald
{1998) and Riface et a/ (2004). They found that growing large seeds increased total
yield. |
1, 2. 2. Effect of planting dates

Results in Table (2) indicated that total green yield were significantly affected
by planting date in the both seasons. The highest total green yield were obtained by
sowing in the first week of March followed by the first week of April planting date. Tt
could be concluded that the optimal sowing date in this study was the first week of
March. The results might be due to the temperature degrees in this period were more
suitable for growth, flowering, fruit set and in the final increased the yield. These
results are confirmed with those reported by Mohamed (2001) , Amer et af (2002),
Abd Alla (2006), Helal (2006), Ullah et .al. (2006), and Ali (2010). They found that the

total yield of bean was affected significantly by the different growing dates.
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1. 2, 3. Effect of interaction between seed size and planting dates

Data in Table (2) indicated that there were significant differences in both
seasons. Growing large seeds in the first week of March gave the highest value from
total green yieid in both seasons.
1. 3. Pod characters and weight of 100 seed
1. 3. 1, Effect of seed slze

Results in Tables {2 and 3) showed that seed size affected significantly pod
characteristics in both seasons, except pod length and thickness in the second
seascn. Sowing large seeds gave higher values of average pod weight, pod width and
weight of 100 seed than the small seeds in both seasons. Also large seeds gave pod
length and pod thickness higher than small seeds in the first season. Similar resuits
are reported by Cipollini and Stiles (1991) who observed that growing large seeds had
effect on pod characters.
1. 3. 2, Effect of pianting dates

Data in Tables (2 and 3) indicated that the studied characters were
sighificantly affected by sowing date in both seasons. Average pod weight, length,
thickness and width as weli as weight of 100 seed were higher by sowing in the first
week of March followed by the growing in first week of April. These results are agree
with those of Mohamed (2001), Helal (2006) and Shehata ef a/, (2007). They
showed that planting dates affected pod weight and pod characters.
1. 3. 3. Effect of interaction between seed size and planting dates

Data in Tables (2 and 3) showed that the effect of the interaction between
seed size and planting dates on pod characters and weight of 100 seed was not
significant for pod thickness and significant for pod weight in both seasons. While pod
length, weight of 100 seeds and pod width were significantly affected in one season
only. In general, sowing with large seed in the first week of March gave highest
values of average pod weight, length, pod width and weight of 100 seeds.
1, 4. Seed germination percentage
1. 4. 1. Effect of seeds size

Results in Table {3) indicated that germination of seeds obtained from plant
sown with large seeds gave germination percentage higher than those obtained from

small seeds in both seasons.
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Table 3. Pod characters, 100 seed weight, protein, potassium and germination percentage of Paulista cultivar bean plants as affected by seed size
and planting date during 2009 and 2010 seasons.

Pod thickness

Pod width

100 seeds weight Total protein Potassium (%) Germination

Treatments {(mm) (mm) (9) (%) (%)

2009 { 2010 2009 ( 2010 2009 2010 2009 2010 2009 2010 2009 2010

Seed size
Large seeds {L) 7.92 7.69 793 7.89 25.45 25.07 19.8 2283 237 2.25 92.42 92.17
Small seeds (s) 7.43 2.58 7.42 7.39 21.01 20.59 1790 2183 2.03 2,14 90.50 90.67
L. S.D. at 0.05 0.492 NS 0.24 0.46 235 2.69 1.6 NS 0.27 NS 1.17 0.52
Planting date
1* week February (F) vl 71.22 .29 7.21 20.12 19.78 18.09 22.03 1.89 1,92 90.38 50.13
1¥week March (M) 8.25 8.15 8.09 8.20 2591 25.41 20.52 2298 2.93 2.68 93.13 93.25
1% week April (A) 7.55 7.54 7.70 7.51 23.66 2332 17.94 2197 1.79 1.98 90.88 90.88
L. S.D. at 0.05 0.29 0.31 0.30 0.29 1.89 185 0.51 NS 0.41 0.38 0.63 0.91
Seed size x planting dates

LXF 7.50 21 7.30 7.40 nn 20.63 18.57 22.33 1.98 1.94 90.75 90.25
LxM 8.53 8.35 8.53 8.50 29.32 2869 2228 23.57 3.16 2.77 94.75 95.00
LxA 1.73 2.50 8.08 7.78 24.82 25.89 18.56 22.57 1.99 2.04 91.75 91,25
SxXF 6.93 7.23 7.28 7.03 18.03 18.92 17.62 21.73 1.82 1.91 90.0 90.0
SxM 7.08 7.95 7.65 7.90 2251 2213 18.75 22.39 2.69 2.59 91.50 91.50
SxA 7.38 7.58 7.33 7.25 22.49 20.74 1731 21.36 1.59 1.92 90.00 90.50
L. S.D. at 0.05 NS NS 043 NS NS 262 1.28 NS NS NS 0.89 1,29
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1, 4, 2. Effect of planting percentage

Data in Table (3) showed that seed germination percentage was significantly
affected by planting date in both seasons. Sowing seeds In the first week of March
significantly improved germination percentage of the produced seeds in both seasons.
The increasing in germination percentage In the first week of March may be due to
the suitahle temperature during seed formation and development. Obtained results
- are similar to those reported by Helal and Elsayed (2000) and Ali (2010), they
obtained that the seed germination percentage was affected by the sowing.
1. 4. 3. Effect of interaction between seed size and planting dates

Data in Table {3) revealed that sowing with Large seed in the first week of -
March planting date gave seeds having the highest values of seed germination
percentage in interaction between seed size and planting dates on seeds germination
percentage in both seasons.
1, 5. Chemical composition for Paulista
1, 5. 1, Effect of seed size

Results in Table (3) indicated that growing large seeds from Paulista cultivar
produced seeds having higher total protein and K percentage. However, the
differences were not significant in the second season.
1. 5. 2, Effect of planting dates

- Data Iin Table (3) showed that there were significant differences among the

times of sowing as for the content of protein in the first season and K percentage in
both seasons. The first week of March sowing gave the highest protein content and K
percentage. These results confirmed with those of Helal and El Sayed, (2000), Helal
(2006) and Ali (2010). They reported that planting date affect of chemical composition
in green pod.
1. 5. 3, Effect of interaction between seed size and planting date

Data on Table (3) observed that there were not significant differences in the
interaction between seeds size and planting dates on total protein in the second
season and K % in both seasons. In the first season, total protein gave highest value
in seeds produced from sowing large seed in the first week of March.
2. Second experiment
2, 1, Vegetative growth characters
2 .1, 1, Effect of seed size

Data on growth characters, i. €. plant height, number of branches/plant and
dry weight of leaves/plant on Nebraska cultivars in both seasons are presented in
Table (4). Sowing large seeds gave higher plant height, number of branches per
plant and dry weight of leaves/plant in both seasons. These resuits may be due to
that the large seeds gave the faster emergence, larger seedling and have better
access to nutrient sources. Similar results were obtained by Cipollini and Stiles (1991)
and Rifaee et a/. (2004). They found improvement in vegetative growth by useing the
large seed.



. Table 4. Vegetative growth, total seed yleid number of seed/poad and welght of 100 seeds of Nebraska cultivar bean plants as affected by seed size
and planting date during 2009 and 2010 seasons. '

Treatments Plant height Number of Dry welght of Total seed yield Number of Weight of 100 seed
branches /plant - leaves/plant (g) | . (kg/fed) seeds/pod {g)
2009 2010 2009 2010 2009 2010 2009 2010 2009 2010 2009 —I 2010
' Seed size
Large seeds 1) 41.92 42.28 342 3.72 5.50 5.64 954.86 874.83 4.66 4.45 63.25 55.95
Small seeds (s) 34.60 38.40 2.82 3.23 4.86 4.76 630.48 648.33 3.24 3.45 53.77 47.17
L. 5. D. at 0.05 2.32 151 0.37 0.29 0.40 . 027 110.27 138.68 0.52 0.56 5.32 3.48
- ' Planting date
1* week February(F) 35.55 35.50 2.26 3.01 484 4.69 634.13 599.13 T 3.01 293 50.11 48.11
1*week March (M) 40.86 43.71 3.74 3.78 5.73 5.76 969.38 916.75 5.10 4.90 63.70 56.22
1* week April (A) 3835 41.78 335 3.63 4.9 5.13 772.38 764.38 3.74 4.03 61.74 50.32
) L. S. D. at 0.05 2.93 5.19 0.53 0.20 0.30 0:23 B0.37 97.13 0.39 0.47 3.35 5.17
Seed _size x planting dates
LxF ) 33.60 37.85 2.60 3.08 5.08 5.18 730.51 " 667.50 3.60 3.23 52,54 51.95
LxM 45.63 46,85 4,10 4.15 6.17 6.28 1198.75 1095.75 6.10 5.65 71.03 61,64
LxA 42.53 42,13 3.55 393 5.24 547 932.75 852.25 4,28 4,48 66.18 54,26
SxF .33.50 33.15 1.93 2.95 4,60 4 20 | 537.75 530.75 ) 243 2.63 47.69 44.28
SxM 36.10 40.58 3.38 3.40 5.29 5 24 740.02 737.80 4.10 4.15 56.36 50.80
SxA 34.18 41.43 3.15 J3.33 4.67 4.84 612.13 676.50 3.20 3.58 57.30 46.38
L.S. D, at 0.05 NS NS NS 0.28 NS NS 113.65 NS 0.56 NS 4.74 | NS

(1 swebina snpoaseld) Nv3a Aud ANV N3O 40
AMALA ANV HLMOED NO $31YA ONIMOS ANV 3ZIS 4335 40 153443

2901
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2. 1. 2. Effect of planting date

Data presented in Table (4) indicated that Nebraska cultivar bean sown in the
first week of March gave significant increase in plant height, number of
branches/plant and dry weight of leaves/plant followed by the first week of April
without significant difference between them. The obtained increase in vegetative
growth might be due to more relatively warm condition during plant growth (Table 1
temperature). This could be mainly due to suitable temperature during the vegetative
growth period\. Similar results are reported by Amer ef a/ (2002}, Abd Alla (2006),
Helal (2006), Shehata et a/ (2007) and Ali (2010). They found that planting dates in
bean effected on vegetative growth,
2 .1 .3. Effect of interaction between seed size and planting dates

Data in Table (4) indicated that there were not significant differences for seed
size and planting date on plant height and dry weight of leaves/plant in both season,
and number of branches/plant in the first season. While there were significant
differences in number of branches/plant in the second season. Sowing the large seeds
during in the first week of March gave the highest number of branches/plant.
2. 2. Total dry seed yield
2. 2. 1, Effect of seed size

Results in Table {4) revealed that growing large seed from Nebraska cultivar
gave higher dry seed vield than growing small seeds in both seasons. This result
might be due to that growing large seeds gave higher vegetative growth than growing
the small seeds and in the final increased the seed yield. These results are in
agreement with those of white ef af, (1992), Weber ef. a/ (1996) Agung and
Mcdonald (1998} and Rifaee ef. &/ (2004). They found that growing large, seeds
increased total yield.
2. 2. 2. Effect of planting date

Data in Table {4} showed that the tofal dry seed yield were significantly
affected by sowing dates in both seasons. The highest total dry seed yield in Nebraska
cultivar was obtained by sowing-in the first week of March followed by the first week
of April planting date. The results might be due to the temperature degrees at this
dates is more suitable for growth, flowering, fruit set and therefore increased the seed
yield. Similar results were obtained by Mohamed (2001), Amer et. &/ (2002), Abd Alla
{2006), Helal (2006), Ullah ef. a (2006) and Ali (2010) who found that planting dates
effected on total dry seed yield of bean.
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2, 2. 3. Effect of interaction between seed size and planting dates

Data in Table (4) showed observed that significant differences were detected
in interaction between seed size and planting dates on total dry seed in Nebraska
cultivar in the first season but in the second season the differences were not
significant. Large seeds sown in the first week of March planting date gave the
highest value of total dry seed yield. |
2. 3. Pod and seed characters
2. 3. 1. Effect of seed size

Data presented in Tables (4) showed that growing farge seed gave higher
values for number of seeds/pod and weight of 100 seeds of Nebraska cultivar than
growing the small seeds. Similar resuits are reparted by Cipollini and Stiles(1991) and
loss and Siddique (1997). They showed that growing farge seeds increased the
number of seeds/nod and seed characters.
2 .3. 2. Effect of planting dates .

Data in- Tables (4) found thet Nebraska cultivar bean sown in the first week of
March gave significant increase indicated in number of seeds/pod and weight of 100
seed in both seasons foflowed by first April without significant differences between
them in weight of 100 seed in the first season. These results agree with those of Helal
and El Sayed (2000), Muasya ef. a/ (2002) and Ali (2010). They showed that there
were significant differences among the tested cultivars due to sowing dates of bean
for number of seeds/pod and seed characters.
2. 3. 3. Effect of interaction between seed size and pilanting dates

Data in Tables (4) showed that significant differences were obtained in
interaction between seed size and planting dates on number of seed/pod and weight
of 100 seed in the first season, but no significant effect was noticed in the second
season. Large seed sown in the first week of March planting date gave the highest
vaiues of number.of seed/pod and weight of 100 seed.
2. 4. Seeds germination percentage
2. 4. 1. Effect of seeds size

Data in Table (5) showed that growing large seeds differed significantly seeds
germination percentage in both seasons, Growing large seeds gave higher value of
seed germination percentage for the produced seeds than those produced from
sowing small seeds in both seasons,



Table 5. Nitrogen, protein and potassium percentage as well as germination of Nebraska cultivar bean plants as affected by seeds size and
planting date during 2005 and 2010 seasons.

N percentage Total protein Potassium “Germination
Treatments (%) (%) (%) (%)
2009 2010 2009 2010 2009 2010 2009 2010
Seeds Size
Large seeds (L) 3.63 3.59 22.66 22.47 2.31 2.10 92.0 92.83
Small seeds (S) 342 3.28 21.36 20.57 2.18 1.85 89.7 90.50
L.S.D.at 0.05 0.11 0.10 0.71 0.50 NS 0.15 0.96 1.37
Planting date :
1 st week February (F) 3.31 3.18 20.68 19.90 1.84 1.70 89.75 90.63
1 st week March (M) 3.89 3.85 24.35 24.07 2.79 2.46 92.50 93.38
1 st week April {A) 3.36 3.28 20,99 20.58 2.09 1.76 90.25 90.0
L. S.D. at 0.05 020 0.27 1.25 1.66 0.55 0.30 0.99 0.88
Seeds size x planting dates :

LxF 346 3.34 21.63 20.85 191 1.98 90.25 91.0

LxM 4.01 4.04 25.09 25,27 291 2.63 94.25 95.50

LxA 3.40 3.41 21.25 21.28 2.13 1.71 91.50 92.0

SxF 3.16 3.03 19.73 18.95 1.77 143 89.75 90.25

SxM 3.78 3.66 23.61 22.88 2.69 2.29 90.75 91.25

SxA 3.32 3.18 20.73 19.87 2.06 1.82 89.0 90.0
L.S.D.at 0.05 NS NS NS N.S NS NS NS 1.24
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2, 4. 2 . Effect of planting dates

Results in Table (5) indicated that seed germination percentage were
significantly affected by planting date in both seasons. The highest seed germination
percentage was obtained for seeds obtained from plants grown from sowing in the
first week of March. These results agree with those reported by Helal (2006) and Ali
(2010) who observed that the seed germination percentage of legume was affected
by different growing dates.
2 .4 .3. Effect of interaction between seed size and planting date

Results in Table (5) showed that significant differences were observed in
interaction between seed size and planting-dates on seeds germination percentage in
second season. In second season growing large seeds in the first week of March
planting date produced seeds with the highest value of seed germination percentage.
2. 5. Chemical composition for Nebraska
2. 5. 1. Effect of seed size

Sowing large seeds from Nebraska cultivar increased significantly total protein
and N percentage in both seasons and K percentage in the second season in Table
{5).
2. 5. 2. Effect of planting date

Results in (Table 5) showed that significant differences the times of planting
dates for the content of protein among N percentage and K percentage in both
seasons. The first week of M_arch plantation gave the highest values of protein, N and
K percentages. Similar results are reported by Helal and El Sayed, {2000), Helal
(2006) and Ali {2010), who found that the chemical composition was affected by
planting dates.
2. 5. 3. Effect of interaction between seed size and planting date

Data in Table (5} illustrated that there were not significant differences in the
interaction between seed size and planting dates in total protein, N and K percentages
in both seasons.

CONCLUSION

Regarding to the previous results it could be concluded that the use the large
seed for the growing and sowing date in the first week of March was the most
favorabie treatment for producing Paulista {green bean) and Nebraska (dry yield)
cultlvars and improved the quality of pods and seeds.
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