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ABSTRACT: This work aimed to investigate the influence of different levels

of bean seed quality on growth, yield and its components (green pod and dry

seed yield) and chemical composition under field conditions. To achieve this
study, three seed quality classes of Giza 3 cultivar of been i.e. control, light
and heavy were grown during two summer successive seasons of 2005 and

2006 at the Experimental Station, Faculty of Agriculture, Fayoum University,

Egypt.

The obtained results were as follows:

o It can be noticed that seed quallty of bean significantly affected field
performance of bean plants and resulited in an increase of the studjed plant
growth traits (plant height, No. of leaves, No. of branches, leaf area leaf”,
leaf area plant’, fresh and dry weights of leaves plant’, fresh and dry
weights of branches plant’, and total fresh and dry weights of shoot planf
') with increasing the level of seed quality class.

e It can be seen that there was a close relation between seed quality of bean

and green Fods yield and its components. In this resPect, No. of green

pods plant’, weight of green pod, green pod yield plant’ and feddan™ were
increased as seed quality class was increased.

It was found that bean dry seed yield and its components; empty and

seeded pods plant’, total No. of pods plant’, grades of dry seeded pods,

No. of seeds plant’, seed yield plant’ and feddan™ and seed index (100-

seed weight) were positively correlated with the class of sown seeds, the

seeds which gave plants with high yield of dry seeds and its components
were high in their quality and vice versa.

o It was shown that seed quality class markedly affected chemical
constituents concentration of the different organs of bean plants produced
from the different seed classes. In this respect, the high seed quality class
significantly increased total sugars (total soluble carbohydrates In dry
seeds), protein, N, P, K, Fe, Mn and Zn contents in leaves, green pods and
dry seeds over that of control and light seed classes.

Finally, in the light of the preceding results, it may be concluded that high
quality bean seeds to exhibit higher percent field performance and resulted
in uniformity and well establishment which reflected in high green pods and
dry seed yield of bean either plant or feddan”. Thus, it concluded that it is
likely that farmers will obtain yield increases of bean by sowing seeds of
high seed quality.

Key words: bean, seed quality, growth, yield, chemical composition

1465



Nevein A. El-Sawah

INTRODUCTION

Of the variables affecting stand establishment and plant performance;
seed quality is one trait that can be easily manipulated and may be of
economic importance. High seed quality has been positively correlated with
plant performance in the field (Burris et al., 1973). Production of a crop
depends upon obtaining a timely stand of uniform, healthy, vigorous plants,
seed quality is important in obtaining such stand (Maranville and Clegg,
1977). Research has emphasized the relationship of laboratory germination
and seedling growth to seed quality (Brakke and Gardner, 1987 and Gadallah,
2000), but information about seed quality and its relation to plant
performance under field conditions is less available. However, because there
is less information relating seed quality to other aspects of crop
performance, possible direct effects of seed quality on plant development
and yield are still difficult to discern. Undoubtedly, if seed quality affects
yield, its influence should be discernible through some effects on plant
growth processes. Thus, the aim of this study to determine whether the
differences in seed quality of bean relate to plant growth, yield and chemical
composition under field conditions.

MATERIALS AND METHODS
A 2-year field study was conducted at the experimental station, Fac.
Agric., Fayoum,  Univ., Egypt in 2005 and 2006 seasons. Seeds of bean
(Phaseolus vulgaris L. cv. Giza 3) used in this study were brought from
Ministry of Agriculture, Egypt. The original seed lot was manually separated
into two seed quality classes (expressed as seed weight) identified: light and
heavy. A portion of the ungraded ori19inal seed lot was retained to serve as
control class. The seed index (g 100" seeds) were determined for each seed
class as a follows: '
1- Control class (37.70-42.85 g; in 2005 season) and (40.02- 49.81 g; in 2006
season).
2- Light class (33.79-38.02 g; in 2005 season) and (34.39-37.13 g; in 2006
season).
3- Heavy class (47.20-57.60 g; in 2005 season) and {48.75-57.13 g; in 2006
season).
Before sowing, soil samples (0-30 cm/depth) were taken each year and
analyzed according to published procedure (Black, 1965). Soil analysis
results in 2005 and 2006 are shown in Table (1).
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Table (1): Physical and chemical properties of the selected soil before
sowing in both seasons

Property Season

2005 2006
Physical:
Clay% 42.6 40.4
Silt% 31.4 323
Sand% 26.0 27.3
Texture Clay Clay
Chemical:
pH 7.30 7.34
ECe (dS m™) 4.40 5.02
Total N% 0.10 0.07
Organic matter% 2.1 212
CaCO;% 717 -7.30
Soluble cations (meq 1009'1):
ca™ 0.75 0.68
Mg™ 0.67 0.75
Na' 1.98 2.47
K ‘ - 0.03 0.02
Soluble anions (meq 100g™):
HCOy 0.29 0.28
cr 1.55 1.83
SO 1.59 2.22
Available microelements (ppm):
Fe 35.27 38.16
Zn 2.06 2.16
Mn 20.95 21.34
Cu 0.09 0.11

Plots were arranged in a randomized complete block design, replicated 3
times. Each plot consisted of 6 rows; 5 m long and 70 cm apart, within row
spacing was 10 cm. Seeds of each class (the seeds with visibly damaged and
immature were removed) were hand sown in the field on the 28" February in
both 2005 and 2006 seasons. Plots were seeded in excess and after
emergence; plants were thinned to the desired stand. All other cultural
practices for growing bean were applied according to those recommended
by the Ministry of Agriculture, Egypt.

Plant Sampling.

At flowering stage, 10 plants were randomly chosen (at 45 days from
sowing) from the first and second rows in each plot from each treatment in
each replicate for each class were carefully cut off at the ground level and
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the following parameters were recorded: plant height (cm), No. of Ieaves and
branches pIant1 fresh and dry welghts of leaves and branches pIant (9),
total fresh and dry weights plant” (without root), leaf area leaf (cm’, using a
digital leaf meter, Planimeter Lincolin, L1-3000 portable area Meter produced
by L1-COR, Nebraska, USA) and leaf area plant (cm) At 60 days from
sowing (maturity of green pods); yield and its components were recorded
from the whole two middle rows (green pods were harvested throughout 21
days at 7 days mterval) and the following measurements were recorded: No.
of green pods plant fresh and dry werghts pod' fresh and dry weights of
pods plant™ (g) and green pods yield feddan™ (ton). In each plot, plants of the
5 and 6 rows were left growing till pods approached the dry stage (appr. 90
days from sowing). The dry pods of twenty plants of each row picked and
divided into two batches, empty and seeded pods. Total number and weight
of empty and seeded pods were recorded. Seeded pods were sorted into 5
various grades: ¢grade (A) -pods containing 1 seed pod", grade (B)-pods
containing 2 seed pod™, grade (C)-pods containing 3 seeds pod grade (D)—
pods containing seeds pod and grade (E)-pods containing 5 seeds pod
Number and weight of pods in each of the previous grades was counted and
the seeds were handy obtained. Dry seeds weight plant™ (g), seed yield
feddan™ (ton), seed index (100-seed weight, g) were determined from air-dried
seeds which contained approximately 10% moisture.

Chemical analysis.

In both seasons; randomly samples of fresh leaves (at flowering stage),
fresh green pods (at maturity stage) dry seeds (at harvesting time) were used
for chemical analysis. The samples were dried in an electric oven at 70°C till
constant weight, then well ground for chemical analysis. In fresh leaves: leaf
pigments; chlorophyll a, b and total and carotenoids (mg g 1 fresh weight of
leaf) were estimated. They extracted by acetone 80% then determined using
colorimetric method as described by Arnon (1949). In dried leaves: the
following parameters were determined: N% was colorimetrically determined
by using orange G dye according to the method of Hafez and Mikkelsen
(1981). For P, K, Fe, Mn and Zn determination, the wet digestion of 0.1 g of
ground dry material of leaves of each class was done with sulphorlc and
perchloric ‘acids reagent as described by Piper (1947). P (mg 100 g dry
matter) was colorimetrically estimated by wusing chlorostannous
molybdophosphoric blue cofour method in sulphoric acid system as
described by Jackson (1967). K (mg 100" g dry matter) was determined using
a Perkin-Elmer, Flame- 1photometer (Page et al, 1982). Fe, Mn and Zn
concentrations (mg 100" g dry matter) were determined using a Perkin-Elmer,
Model 3300, Atomic Absorption spectrophotometer according to the method
described by Champman and Pratt (1961). In green pods and dried seeds, N,
P, K, Fe, Mn and Zn concentrations were determined using the same
analytical methods as mentioned before. In addition, total sugars in leaves
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and green pods (in 80% ethanolic extract) and total soluble carbohydrates%
(in digestive dry matter with sulphoric acid; 0.1 N of dry seeds) were
colorimetrically determined using phenol-sulphoric acid reagent method as
outlined by Dubois et al. (1956) as well as protein% were estimated by
multiplying seed or green pod N% by a factor of 6.25 for conversion of N% to
protein% (Kelley and Bliss, 1975).

Statistical analysis.

According to the experimental design used (a randomized complete
blocks design), appropriate analysis of variance on the obtained results were
achieved (Snedecor and Cochran, 1980). The least significant difference test
(LSD) at 0.05 level was used to verity the difference between treatments
mean.

RESULTS AND DISCUSION

1. Vegetative growth

Data represented in Table 52) indicate that, all growth characters, i.e., plant
height, No. of leaves plant™, leaf area leaf ', leaf area plant'1 and No. of
branches plant™ recorded a gradual increase as a result of seed weight
increase in both seasons. This increase in these characters from all seed
weight classes significantly differed. In this res?ect, values of plant growth
(plant height, No. of leaves plant", leaf area leaf”, leaf area plant™ and No. of
- branches plant™) produced from heavy seed class were significantly higher
than those of the other two seed weight classes (control and light) in both
seasons. In the first season, the increases which recorded by heavy seed as
compared to those of control and light ones reached: 27.26% and 48.60%,
13.77% and 22.43%, 18.63% and 34.65%, 34.97% and 64.85% as well as
24.14% and 50.00%, respectively. In the second one, the increases were:
15.94% and 30.81%, 2.83% and 17.16%, 8.80% and 27.04%, 20.89% and
51.46% as well as 27.59% and 35.04% for plant height, No. of leaves plant”,
leaf area leaf”, leaf area plant ! and No. of branches plant™, respectively.
Data shown in Table (3) represented the response of fresh and dry weights of
leaves plant", fresh and dry weights of branches plant'1 as well as fresh and
dry weight of shoot plant'1 of plants produced from the three different seed
weight classes used. It could be observed that the previous characters were
significantly influenced by seed quality, in both seasons representing their
highest values with heavy class of seed. By other means, plant grown from
heavy seeds recorded an increase in the first season: 18.65% and 43.59%,
12.02% and 75.31%, 22.98% and 58.2%, 23.13% and 56.03%, 19.89% and
47.64% as well as 15.59% and 69.43% when compared with the control and
light class, respectively. In the second one, the increases reached: 12.33%
and 39.87%, 27.61% and 69.03%, 17.59% and 39.85%, 8.50% and 39.86% as
well as 21.66% and 59.11%. For fresh and dry weights of leaves plant™, fresh
and dry weights of branches plant™ and fresh and dry weights shoot plant™,

1469



Nevein A. EIl-Sawah

respectively. It means that the best plant growth of leaves was associated
with sowing heaviest seeds class. On the contrary, the poorest growth was
recorded for light seed. These findings were true in both seasons. Thus, the
differences in initial seed weights among the density classes created a
differential degree of growth among the classes of seed weight. However,
these findings confirm that seed quality may affect plant fresh and dry
weights during the first stages of development. Most plant tissues involved
in the production of dry matter are formed after seedling emergence and it
seems unlikely that seed quality would influence their ability to carry out
physiological processes and accumulate dry matter during the whole
vegetative of development. These informations confirmed the findings of
Tekrony and Egli (1991); Perin et al. (2002) and Rodo and Marcos (2003).

Table (2): Plant height, No. of leaves plant”, leaf area leaf”, leaf area plant”
and No. of branches plant™ of bean as affected by seed quality in
both seasons.

_ No. of
Plant height No. of leaves leaf area leaf area ’
Seed class {cm) ? plant™ leaf (cm?) plant™ {cm?) J br;‘:ﬁ:'.«e s

1% season

Control 29.60 156.83 100.90 1597.25 7.25

Light ) 25.35 14.71 88.90 1307.72 .6.00

High 37.67 18.01 119.70 2155.80 9.00

LSDp.05 3.71 0.82 8.37 113.15 0.96
2" season

Control 27.17 16.02 104.50 1674.09 7.25

Light 24.08 14.93 89.50 1336.24 6.85

High 31.50 17.80 113.70 2023.86 9.25

LSDi.05) 2.82 0.79 7.82 121.09 0.33

Table (3): Fresh and dry weights of leaves plant™, branches plant™ and shoot
Plant” of bean as affected by seed quality of bean in both seasons.

) -4 Branches weight plant” Shoot weight plant™
Seed class Leaves weight plant” (g) {g) P JLeaves&brancEes, a)

Fresh | Dry Fresh [ Dry Fresh |  Dry

- 1% season -
Control 18.02 3.66 7.31 1.47 25.33 5.13
Light 14.89 234 568 1.16 20.57 3.50
| High 21.38 4.10 8.99 1.81 30.37 591
LSDjo.0s 2.02 0.87 090 026 3.92 065

2" season
Control 19.30 3.58 7.73 1.76 27.03 5.31
Light 15.80 2.68 6.50 1.38 22.00 4.06
| High 21.68 4.53 9.09 1.93 30.77 6.46
LSDyo.05 0.97 0.78 0.93 0.14 2.88 0.93
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2. Green pod yield and its components.

It could be noticed that produced plants from heavy seeds showed the
highest values of the as compared to control and light classes in both
seasons Table (4). On the other hand, the lowest values in this respect were
associated with light seed class. However, the variation within the three
classes of seed quality was significant for all characters showed in Table (4).
In this respect, it was also found that heavy seed produced plants had higher
values of control and light ones in the first season by: 14.85% and 29.83%,
11.68% and 26.06%, 8.83% and 34.55%, 28.26% and 63.66%, and 28.39% and
63.59%. In the second one the increases reached: 8.93% and 34.07%, 9.85%
and 16.89%, 18.84% and 64.00%, 19 66% and 56.71% and 19.66% and 56.66%
for No. of total green pods plant fresh and dry weights pod", total green
pods yield plant® and feddan™, respectively. The superiority of plants
produced from heavy seeds in all green yield characters (Table 4) was mainly
due to the increase its vegetative growth than other classes, which means
that heavy seed class resulted in a pronounced increase in the number of
leaves, fresh and dry weight pIant ....... etc, consequently green pod yield
and its components is expected to be higher for heavy seed class plants than
others. However, green pod yield compensation in plots planted with heavy
seed class may have been affected through the increased branching and pod
set plant and it has also been reported that plants grown from heavy seed
class may have greater yielding capacity at uniform stands {Stivers and -
Sweeringin, 1978). Also, The number of green pods plant increased with
increasing seed weight of faba bean (Salih, 1983).

Table (4): No. of green pods plant fresh and dry weights green pod'1 and
green pods plant™ of bean as affected by seed quality in both

seasons.
. -1 Weight of green Green pods
Seed class No. dOf g:rettan Weight green pod™ (g) pods plant” (g) yleld feddan”
pods pian Fresh |  Dry Fresh | Dry ! (ton)
1 season
Control 13.0 745 0.68 96.85 8.84 5§53
| Light 11.5 6.60 0.46 75.90 5.29 4.34
High 14.93 8.32 0.74 124.22 11.05 7.10
LSDyo 05, 1.61 070 0.04 6.13 2,28 1.09
2" season
Control 16.0 7.31 0.69 116.96 11.04 6.68
Light 13.0 6.87 0.50 89.31 6.50 5.10
High 17.43 8.03 0.82 139.96 14.29 7.99
LSDjp.05 1.07 0.41 0.17 19.08 3.72 1.01

3. Dry seed yield and its components.
The influence of seed quality on dry seed yleld of bean and its
components expressed as No. of seeded pods plant No. of empty pods
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plant No. of seeded dry pod grades A (1 seed od” ), B (2 seeds pod' ), C(3
seeds pod ), D (4 seeds pod’ ), E (5 seeds pod , total number of dry seeds
plant™, total dry seed yield plant”’ and feddan™ and 100-seed weight (seed
index) are presented in Table (5).

3.1. Number of empty, seeded and total dry pods.

Data in Table (§) show that No. of empty, seeded and total dry bean pods
significantly responded to the seed quality in both seasons. The comparison
among the three investigated seed weight classes of bean within each
aforementioned trait showed that the heavy seed class significantly resulted
in less number of empty dry pods and more number of seeded and total dry
pods than those achieved with other seed quality classes. In this respect, the
decrease in No. of empty dry bean pods recorded by the heavy seeds as
compared to the control and light ones were: 15.91% and 39.34%,
respectively in the first season, while reached: 15.58% and 42.02%,
respectively in the second season. The increases in No. of seeded and total
dry bean pods recorded by the heavy seed class as compared to the control
and light ones reached: 21.69% and 50.19%, respectively in the first season
while in the second one were: 30.05% and 64.96%, respectively.

3.2. Number of seeded dry bean pod grades.

The results presented in Table (5) indicate that the heavy seeds gave
plants with significantly higher number of seeded dry bean pod grades (A-E)
as compared to the other classes; control and light ones (Table 5). The
corresponding increments in No. of seeded dry bean pods grades (A-E) by
the heavy seed over the control and light ones were: 16.26% and 52.13%,
10.33% and 20.36%, 16.96% and 68.07%, 10.84% and 35.47%, as well as
29.06% and 36.04% in the first season and 18.67% and 99.25%, 11.99% and
32.93%, 17.23% and 32.29%, 15.68% and 50.00% and 21.05% and 49.07%, in
the second season for grades of A, B, C, D and E respectively.

3.3. No. of seeds plant”, dry seed yield plant™ and feddan™ and seed
index.

The mfluence of seed quallty class, control and light and heavy on No. of
seeds plant”, seed yield plant™ and feddan™ and seed index in both seasons
are shown in Table (5). The differences between the previous mentioned
characters were significant according to seed weight used and the heavy
seed class was superior to the others in this regards. Differences between
the heavy seed, control and light classes were: 14. 24% and 41.73% and
16.22% and 43.78%, respectively for No. of seeds plant 30.95% and 86.16%
and 31.13% and 88.39%, for dry seed yield plant as weII as 30.79% and
86.86%, 31.05% and 88.19% for seed yield feddan™ as well as 12.86% and
29.12% and 12.77% and 31.23% for seed index in the first and second
seasons for control and light classes, respectively. Thus, seed yield and its
components was significantly correlated with planted seed quality. The
advantage of graded seed might be explained by the theory of Fontes and
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Ohirogge (1972) that ungraded soybeans may produce lower yields than
graded seed because plants from large seed suppress plants from small
seeds. Generally, crop yield is the product of the interaction of a large
number of genetically controlled physiological processes and morphological
components that evolved in sequential developmental patterns (Al-Mukhtar
and Coyne, 1981). It is well known that high seed quality resuits in improved
field emergence which often leads to increased yield (Johnson and
Muivaney, 1980). Fernandez and Miller (1985) and Westermann and Crothers
(1977) mentioned that seed yleld in Iegumes was determined by 3 major yield
components, i.e. pods plant™, seeds pod™” and seed weight. The highest seed
yield was obtained when all were maximized. In addition, the increasing seed
weight led to mcrease in seed yield and 1000-seed welght of pea (Ondrej,
1984), seed yield plant’, weight and No. of seeds pod” of cowpea (Yadava,
1990), seed yield of bean (Das and Chatterjee, 1992) and seed yield of
soybean (Zaimoglu et al., 2004). Thus, the current results confirm the above
mentioned findings. These findings, generally, indicated that the heavy seed
class was favourable and resulted in the best performance in this regards.

Table (5): Number of empty and seeded dry bean pods plant ) number of
seed dry pod grades, seed weight plant’, seed yield feddan™ and
seed index (100-seed weight, g) as affected by seed quality of bean
in both seasons.

No. of Totaq No. of seeded dry pod grades Seedj
No. of seeded No. of Seeds Seed wt, index
Seed | emply d d A B < D 3 Wt | teddan | (¥t
class pod vy ry plant” o 100"
plant” pods pods “ (2 3 4 {5 ta) (kg) seed)
plant' | plant' | seed | seeds | seeds | seeds | seeds 9 e
|~ lpod" | pod*) | pod?) | pod?) | pod) g
1" geason
Control 2.20 12.91 15.11 2.46 3.00 3.42 2.86 1.47 16.12 864 41.99
Light 1.83 10.46 12.29 1.88 2,75 2.38 2.34 1.11 10.62 607 36.70
High 2.55 14.85 17.40 2.86 3.31 4.00 317 1.51 18.77 1130 47.39
LSDyg, 0.23 1.13 1.27 0.30 0.17 0.51 0,17 0.04 2.71 8% 3.21
2™ spason
Control 2.31 12.38 14.69 2.25 2.92 3.25 2.63 1.33 16.10 863 43.15
Light 1.88 9.76 11.84 1.34 2.48 2.88 2.00 1.08 10.51 €01 37.08
High 2.67 14.36 17.03 2.67 3.27 3.8 3.00 1.61 19.80 1131 48.66
LSDp.es) 0.18 1.01 1.19 0.32 0.43 0.34 0.21 0.18 3.03 94 4.87

4. Chemical constituents.
4.1. In leaves.
Under different seed quality classes, increasing seed weight resulted in a
gradual increase in the values of chemical constituents: leaf pigments
- {(chlorophyll a, b and total as well as carotenoids), total sugars (TS), protein,
macro-nutrients (N, P and K) and micro-nutrients (Fe, Mn and Zn) in leaves of
plants produced from the different seed quality classes The highest values of
those constituents were recorded with the plants produced from heavy seed
class. Whereas, the lowest values resulted from plants of light seed class.
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The differences between all studied chemical constituents in plants resulted
from sowing seeds with different weight were significant (Tables 6&7). In this
regard, the increases which recorded by the heavy seed class over the
control and light ones reached: 35.88% and 142.73%, 29.41% and 132.25%,
15.17% and 98.03% and 21.79% and 77.60% in the first season for chiorophyli
a, b, total and carotenoids, respectively while, in the second one the
‘increases were: 23.68% and 134.32%, 11.29% and 108.11%, 17.61% and
116.93% and 24.44% and 75.00%, for the above mentioned parameters as
stated before. Similarly, the highest values of TS, protein, N, P, K, Fe, Mn and
Zn concentrations in leaves of bean were detected in plants produced from
the heavy seed class in both seasons (Table 7). In this respect, the
differences between the three seed classes were statistically significant in
both seasons. The corresponding increase in the above mentioned chemical
constituents by the heavy seed over the control and light ones were: 21.09%
and 34.34% in TS, 11.82% and 35.66% in protein, 11.58% and 35.68% in N,
13.56% and 39.58% in P, 30.53% and 42.51% in K, 7.14% and 17.40% in Fe,
9.11% and 30.54% in Mn and 7.10% and 13.82% in Zn concentration in the
first season, Whereas, in the second one the increases reached: 18.75% and
39.71% in TS , 16.36% and 32.49% in protein, 16.41% and 33.77% in N, 13.70%
and 40.68% in P, 23.90% and 31.70% in K, 10.27% and 24.26% in Fe, 13.99%
and 29.67% in Mn and 5.83% and 11.26% in Zn concentration.

Table (6): Leaf pigments; chlorophyli a, b, total and carotenoids (mg g™ fresh
weight of bean leaves) as affected by seed quality of bean in both

seasons.
Seed class Leaf pigments (mg g~ fresh wt. of leaves)
1 a J b J T J carotenoids

1* season
Control 1.438 1.163 2.710 0.280
Light 0.805 0.648 1.576 0.192
High 1.954 1.505 3121 0.341
LSDuos 0.413 0.287 0.377 0.051

~ 2™ geason
Control 1.347 : 1407 2.549 0.315
Light 0.711 0.592 1.382 0.224
High 1.666 1.232 2.998 0.392
(SDpos; 0.248 0419 0.369 0.061
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Table (7): Chemical constituents concentration; N, P, K, Fe, Mn and Zn,
protein and total sugars (TS) in bean leaves as affected by seed
quality of bean in both seasons

Seed class N | P | K | Fe | Mn | 2Zn Protein | TS
(%) | {mg 100™'g dry matter of leaves) (%)
. 1~ season
Control 2.59 29.5 226.0 19.33 6.15 9.15 16.16 2.94
Light 2.13 24.0 207.0 17.64 5.14 8.61 13.32 2.65
High 2.89 33.5 295.0 20.71 6.71 9.80 18.07 3.56
LSDyp.0s) 0.21 4.01 11.17 ]1 117 0.32 0.35 1.72 0.46
2™ season
Control 2.62 36.5 228.0 18.21 6.29 10.64 16.38 3.20
Light 2.28 29.5 2145 16.16 5.53 10.12 14.25 2.72
High 3.05 41.5 282.5 20.08 747 11.26 19.06 3.80
LS Dio_os! 0.43 3.91 10.70 1.03 0.69 0.41 1.09 0.49

4.2. In green pods.

Regarding the changes of chemical constituents in green pods of bean,
data presented in Table (8), show that there are significant differences
between the different produced plants from seed classes in both seasons for
TS, protein, N, P, K, Fe, Mn and Zn concentrations. It is clear that the heavy
class of seed resulted in a marked increase in the levels of those chemical
constituents over that of control and light classes. This finding seems to
indicate that chemical constituents of green pods affected by seed quality
class. However, the increases recorded by the heavy seed over control and
light classes were 22.05% and 37.76% in TS, 3.76% and 28.91% in protein,
3.74% and 28.48% in N, 13.21% and 23.71% in P, 5.62% and 16.12% in K,
11.04% and 13.84% in Fe, 18.02% and 27.18% in Mn and 37.91% in Zn
concentration in the first season. Meanwhile, in the second -one increases
reached: 22.86% and 39.84% in TS, 10.75% and 32.12% in protein, 10.75% and
3211% in N, 11.88% and 22.83% in P, 8.26% and 23.38% in K, 5.88% and
19.21% in Fe, 17.36% and 31.48% in Mn and 21.91% and 40.74% in Zn
concentration.

Table (8): Chemical constituents concentration; N, P, K, Fe, Mn and Zn,
protein and total sugars (TS) in dry matter of bean green pods as
affected by seed quality of bean in both seasons.

7_5; ed class N | P | K | Fe | Mn | 2n protein | TS
(%) | {mg 100"g dgx matter of green pods) (%)

1" season
Control 1.87 106 320.5 0.8315 1.11 17.71 11.66 2.72
[Light 1.51 97 291.5 | 0.795 1.03 14.64 9.41 2.41
High 1.94 120 338.5 0.905 1.31 20.19 1213 3.32
LSDye.05) 0.04 6.13 11.17 0.67 0.14 1.31 0.40 0.25

2" season
Control 1.86 101 348.5 0.850 1.21 16.89 11.63 2.80
Light 1.56 92 305.8 0.755 1.08 14.63 9.75 2.46
High 2.06 113 3773 0.900 1.42 20.59 12.88 3.44
L SDyo.05 0.15 7.01 15.01 0.031 0.16 213 0.32 0.18
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4.3. In dry seed.

Data presented in Table (9) show that sowing heavy seeds produced
plants that had high contents of the chemical constituents in dry seeds; Total
soluble carbohydrates (TSC), protein, N, P, K, Fe, Mn and Zn. The increase
affect was more pronounced in the dry seeds of heavy seed class which had
been a significant increase as compared to both of control and light seed
classes in both seasons. This increase, in the first season, reached: 5.49%
and 12.15% in TSC, 10.89% and 27.30% in protein, 10.86% and 27.16% in N,
16.18% and 43.64% in P, 23.08% and 48.84% in K, 11.59% and 22.22% in Fe,
5.59% and 16.44% in Mn and 10.00% and 27.91% in Zn concentration.
Whereas, the increases in the second season, were; 9.18% and 18.69% in
TSC, 8.92% and 25.17% in protein, 9.21% and 25.17% in N, 23.08% and
53.85% in P, 23.61 % and 53.45% in K, 8.57% and 19.16% in Fe, 4.29% and
12.42% in Mn and 23.53% and 21.88% in Zn concentration. in this respect,
larger seed weight positively correlated with seed N, P and K in cowpea
{Kang and Ofeimu, 1993).

Table (9): Chemical constituents concentration; N, P, K, Fe, Mn and Zn,
protein and total soluble carbohydrates (YSC) in dry seeds of
bean as affected by seed quality of bean in both seasons

Seed class N P | K | Fe | Mn | Zn protein | TSC
(%) ___{mg 100”'g of dry seeds) (%)
. 1" season
Control 3.59 68 208 138.0 80.5 50.0 22.41 59.60
Light 3.13 §5 172 126.0 73.0 43.0 19.54 §6.06 J
High 3.98 79 256 154.0 85.0 55.0 24.95 62.87 |
LSDy.05) 0.30 8.12 33.15 11.01 3.07 3.67 1.92 2.03 |
: 2" season
Control 3.69 65 216 157.6 81.5 52.5 23.10 56.64
Light 3.22 52 174 143.5 76.5 48.0 20.10 §2.10
High 4.03 80 267 171.0 86.0 62.0 25.16 61.84
LSDyo.05 0.24 10.02 37.11 10.31 .77 6.09 1.12 3.13

Thus, it is concluded that the use of high quality seeds of bean are
required to obtain adequate plant number unit’ for optimum yield. It is
recommended that high quality seeds must be used to reduced the risk of
stand establishment failure and ensure full yield of bean (green pods and dry
seeds).
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