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ABSTRACT

Two field experiments were conducted at Tag AL-Ezz, Agricultural Research

Station Farm, Dakahlia Governorate, Agricultural Research Center, Egypt, during

2007/2008 and 2008/2009 seasons to study the effect of planting dates (20" October,

10t November and 15t December) and size of sown seeds (small, medium and large)

of some faba bean cultivars (Sakha 1, Masr 1 and Giza 843), as well as, their

interaction on yield and its components and seed quality. In addition, a laboratory

experiment was carried out at Seed Technology Research Unit in Mansoura, Dakahlia

Governorate, Field Crops Research Institute, Agricultural Research Center, Egypt, to

some physiological and seed quality of seed resulted from the field experiments.

The main results could be summarized as follows:

1-Planting faba bean in the intermediate date (10" November) produced the highest
values of seed yield and its components and also high seed quality traits ranked by
early (20" October) then late planting dates (15t December).

2-Sakha 1 cultivar ranked first whereas Giza 843 and Masr 1 were ranked second
and third, respectively in all studied characters.

3-The effect of seed size on seed yield and its components and seed quality
characters was significant, except for the number of seeds/plant, pod weight,
number of seeds/pod and dry weight of seedlings in the second season only. Large
size of sown seeds recorded the highest values of all studied characters, followed
by medium then small size. There were insignificant differences between large or
medium size of seed in some yield component and seed quality as well as seed
yield/fed.

4-1t can be recommended that planting faba bean Sakha 1 cultivar on 10" November
with large or medium size of seeds might improve faba bean productivity and seed
quality.

Keywords: Faba bean, Vicia faba L., planting dates, sowing dates, seed size,

cultivars, varieties, yield, quality.
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INTRODUCTION

Faba bean (Vicia faba L.) is a common staple food in the Egyptian
diet, eaten by rich and poor alike. It can be used as a vegetable, either green
or dried, fresh or canned. It also used as fodder and forage crop for animals
and for increasing available nitrogen in the biosphere.

It is well know that high productivity with good quality of any crop is
the final goal of many factors and operations. Thus, this research have been
conducted on various agronomic problems such as planting dates, most
promising cultivars and seed grading in term of seed size as major factors
determining faba bean yield and its components as well as seed quality.
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Planting dates refer to the effect of all environmental conditions on
large scale on growth and yield of faba bean crop, which differ widely from
region to another as reported by many scientists. Moreover, planting dates is
an important factor which significantly affects the timing and duration of the
vegetative and reproductive stages as well as yield and its components and
seed quality (Refay, 2001 and Turk and Tawaha, 2002), since, environmental
factors such as temperature and light differ with varying planting dates.
Whereas, early date of planting (late October and early November) resulted
significant increase in vegetative growth and production more pods per plant,
consequently increased yield and quality of seed (Hussein et al., 2002 ;
Mohamed, 2003 and Oweis et al.,2005). However, each delay in planting
date over mid November resulted in steadily reduction in growth and yield
(Abuldahab et al., 2002 ; Mohamed, 2003 and Grenz et al., 2005). So, it is
very important to determinate date of planting for faba bean that achieving
the optimum limits for these factors in order to get best yield and quality.

No doubt that chosen the high yielding cultivars is very important to
raise crop productivity and quality. Whereas, faba bean cultivars were
significantly different in number of pods and seeds/plant, seed yield per plant
and per unit area as well as seed quality (Hussein et al., 1995 ; Metwally et
al., 2000 ; Abou-Taleb, 2002 and Annicchiarico, 2005). Therefore, this study
is aiming to evaluate the faba bean cultivars for focusing light on the most
promising cultivars that can be used on a large scale at studying area.

The simplest argument for relation between seed yield and seed size
suggest that seed size should have a positive, neutral, or negative influence
on seed vyield. So, if seed size influence yield, it would be advantageous to
plant the seeds that give the highest yield (Reddy et al., 1989 ; EIl-Emery,
1993 and Metwally, 2003). Plant ecologists generally concur that larger seed
size leads to larger initial plant vigor. So, greater seed weight resulted in
greater growth and greater yield. In this concern, Tomaszewski et al. (1978)
and Salih (1997) indicated that faba bean plants developed from large seeds
had greater fresh matter and seed yields. In contrast, Salih and Salih (1980),
Salih (1983), Pocsai (1986), Turk and Tawaha (2002) and Idris (2008)
revealed that seed size had no significant effect upon seed vyield, although
the highest yields were obtained from planting medium —sized seeds.

Thus, the aim of this work was to study the effect of planting dates,
performance of faba bean cultivars and seed size on seed yield and its
components as well as seed quality characters of faba bean under the
environmental conditions of Tag El-Ezz district, Dakahlia Governorate.

MATERIALS AND METHODS

Two field experiments were carried out at Tag AL-Ezz, Agricultural
Research Station Farm, Dakahlia Governorate, Agricultural Research Center,
Egypt, during 2007/2008 and 2008/2009 seasons to study the effect of
planting dates and size of sown seeds on the performance of some faba
bean cultivars, as well as, their interaction on seed yield and its components
and seed quality. Beside, a laboratory experiment was carried out at Seed
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Technology Research Unit in Mansoura, Dakahlia Governorate, Field Crops
Research Institute, Agricultural Research Center, Egypt, to determine the
germination percentage and seedling vigor (seed quality) of the resulting
seed from the field experiments.

A- Field studies:

The field studies experiments were performed in six experiments
during the two growing seasons of 2007/2008 and 2008/2009 seasons. The
treatments included three planting dates which were 20" October, 10"
November and 1%t December. The studied faba bean cultivars were Sakha 1,
Masr 1 and Giza 843, which were obtained from the Agricultural Research
Center, Ministry of Agriculture and Land Reclamations, Egypt. While, seed
size were small, medium and large. Grading of seeds was carried out by
using the riddles which performed at Sherbeen Seed Foundation. The small
size of seeds was obtained by using riddle with holes more than 6 ml and
less than 8 ml in diameter. The medium size of seeds was obtained by using
riddle with holes more than 8 ml and less than 10 ml in diameter. However,
the large size of seeds was obtained by using riddle with holes more than 10
ml in diameter.

Three experiments for planting dates were performed. Every
experiment of planting date was carried out in split plot design with four
replications. The main plots were occupied with faba bean cultivars.
Whereas, the sub plots were assigned to size of sown seeds. Each
experimental basic unit (sub — plot) included five ridges, each of 60 cm width
and 3.5 m long, resulted an area of 10.5 m2 (1/400 fed). The preceding
summer crop was rice (Oryza sativa L.) in both seasons. Before planting, soil
samples for both physical and chemical analyses for the experimental soil
were undertaken and the corresponding data were shown in Table 1.

Table 1. Physical and chemical soil characteristics of the experimental
site during 2007/2008 and 2008/2009 seasons.

Physical characteristics
Properties Coarse Fine Silt Clay Soil CaCOs; F'elq Rea_l
sand (%) sand %) %) texture (%) capacity | density
Seasons (%) (%) (g/cm?)
2007/2008 5.7 33.9 25.1 35.3 |[Clay loam| 2.48 35.0 2.65
2008/2009 6.0 32.9 25.6 35.5 [Clayloam| 2.51 34.8 2.63
Chemical characteristics
Properties pH soil EC Organic Available nutrients (ppm)
Seasons paste dSm™* matter (%) N P K
2007/2008 7.7 24 1.83 32.4 7.3 228
2008/2009 7.4 2.2 1.96 36.1 7.8 236

Calcium superphosphate (15.5 % P20s) was applied during soil
preparation at the rate of 100 kg/fed. Planting time was carried out at three
dates as mentioned before on both sides of ridges at 25 cm between hills and
60 cm between ridges, which expressed 112 000 plants/fed. After full
germination plant densities were adjusted by replanting the missing hills or
thinning the over plants at 21 days from planting leaving healthy plant per hill.
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Hand hoeing was achieved twice every 21 days to control weeds (before time
of irrigations).

Nitrogen in the form of ammonium nitrate (33.0 % N) at the rate of 15
kg N/fed as starter dose was added before the first irrigation. Potassium
sulphate (48 % K:0) at the rate of 50 kg/fed was applied to soil in two equal
portions, before the first and second irrigations. However, other agricultural
practices were performed as commonly followed in the district.

Studied characteristics:

At harvest time, ten guarded plants were taken from each sub-plot to

estimate the following characters.

1- Plant height (cm). 2- Number of branches/plant.
3- Number of pods/plant. 4- Pods weight/plant (g).

5- Number of seeds/plant. 6- Seed yield/plant (g).

7- Pod length (cm); 8- Pod weight (g).

9- Number of seeds per pod. 10- 100 — seed weight (g).

11- Seed yield (ardab/fad); whole plants in each sub plot were harvested and
left for air drying, then they we re threshed and the seeds (which were at
12 % moisture) were weighted (kg), then converted to ardab per feddan
(one ardab = 155 kg).

12- Protein percentage (%). Crude protein percentage in the dry seeds was
estimated according the improved Kjeldahl method of A.O.A.C. (1990).

All data were statistically analyzed according to the technique of
analysis of variance (ANOVA) for the split — plot design to each experiment
(planting date), then the combined analysis was achieved between planting
dates as outlined by Gomez and Gomez (1984) using means of “MSTAT-C”
computer software package. Least Significant Difference (LSD) method was
used to test the differences between treatment means at 5 % level of
probability as described by Snedecor and Cochran (1980).

B- Laboratory studies:

Random sample of 400 seeds resulted from each treatment were
sown on top filter paper which moistened with adequate distilled water in
sterilized Petri-dishes (14-cm diameter). Each Petri-dish contained 25 seeds,
and four Petri-dishes kept close together and incubated at 25° C and 100 %
relative humidity, then four replications were used for every seed test.
Standard germination tests was done according to A.O.S.A. (1993).

Germination percentage was expressed by the percentage of seed
germinated normally after twelve days. The four replications of germination
test were used to evaluate speed of germination according to Agrawal (1986).
Shoot and root length (cm) were determined from 10 normal seedlings taken
by random per each replicate at the end of standard germination test, then
dried in a forced air oven at 105 °C for 24 hours to obtain seedling dry weight
and expressed as grams (Agrawal, 1986).

The accelerated ageing test was carried out to define the vigor index
and was used to predict the storage potential of seed. Each sample of 400
seeds resulted from each treatment were placed in an accelerate ageing
chamber at 40° C and 100 % relative humidity for 48 hour. After this exposure
period, the seed sample was submitted to the standard germination test and
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the vigor index was calculated by dividing the number of germinated seeds
from the outlet by that from the inlet samples (Pollock and Ross, 1972).

Collected data were subjected to the statistical analysis according to
the technique of analysis of variance (ANOVA) for the completely randomized
design as published by Gomez and Gomez (1984).

RESULTS AND DISCUSSION

1- Yield and its components:
1.1- Planting dates effect:

Planting dates caused significant effects on faba bean seed yield and
its components in both seasons (Tables 2 and 3). Intermediate planting date
(10" November) markedly resulted in the highest values of plant height,
number of branches/plant, number of pods/plant, pods weight/plant, number
of seeds/plant, seed yield/plant, pod length, pod weight, number of seeds/pod
and 100 — seed weight as well as seed vyield/fed as compared with other
studied planting dates in both seasons. Early planting date (20t October) was
ranked secondly rank after intermediate planting date. Late planting date (15t
December) registered the lowest values of seed yield and its components in
both seasons. The increases in faba bean seed yield and its component
characters due to planting faba bean in early November might be attributed to
the seasonable environmental conditions during this period such as
temperature, day length and light intensity which allow rapid germination,
establishment, vegetative growth, development and ripening, consequently
increasing dry matter accumulation, yield components as well as seed yield
per unit area. Abuldahab et al. (2002), Mohamed (2003) and Grenz et al.
(2005) obtained similar results.

1.2- Cultivars performance:

Data presented in Tables 2 and 3 show significant differences among
the three tested cultivars of faba bean for plant height, number of
branches/plant, number of pods/plant, pods weight/plant, number of
seeds/plant, seeds weight/plant, pod length, pod weight, number of
seeds/pod and 100 — seed weight as well as seed vyield/fed in both seasons.
Sakha 1 cultivar significantly surpassed other studied cultivars (Giza 843 and
Masr 1) in all yield component characters and also seed yield/fed, which
recorded the highest values of all characters in the two growing seasons.
Whereas, the last rank values were obtained from Masr 1 cultivar in both
seasons. It is worthy to mention that the differences among all studied
cultivars were significant in all seed yield and its components in both
seasons, except pod weight (in the first season) and number of seeds/pod (in
the second season). These findings might be attributed to the differences in
their genetical constitution and genetic factors makeup. Similar results were
stated by Metwally et al. (2000), Abou-Taleb (2002) and Annicchiarico (2005).
The performance of Sakha 1 cultivar out yielded the other two cultivars and
might be recommended.
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1.3- Seed size effect:

The results in Tables 2 and 3 clarified that size of sown seeds had
significant effects on plant height, number of branches/plant, number of
pods/plant, pods weight/plant, seed yield/plant, pod length, pod weight,
number of seeds/pod and 100 — seed weight as well as seed yield/fed in both
seasons, except pod weight and number of seeds/pod in the second season
only. Large size of sown seeds markedly recorded the highest seed yield and
its components compared with medium and small seed size in both seasons.
Conversely, the lowest values of these characters were obtained from small
size of sown seeds in both seasons. However, there were insignificant
differences between sown faba bean by large or medium seed size with
respect of pod weigh and 100-seed weight (in the first season), number of
branches/plant and number of seeds/pod (in the second season) as well as
seed yield/fed (in both seasons). These results may be due to sowing larger
seeds of bean could improve early plant growth, which might be
advantageous for crop establishment in unfavourable environments.
However, some compensatory effect associated with delay leaf senescence,
higher net assimilation rate, or greater number of seeds per pod, allows
plants originating from medium seed to achieve similar seed yield. Lack of
consistent effect of the seed size on seed yield indicated that the extra costs
of sowing only the largest seed would not be profitable, but larger seeds at
harvest usually attain better market prices. Salih (1997), Metwally (2003) and
Idris (2008) reported similar conclusions.

1.4- Interactions effect:

There are many significant effect of the interactions among studied
factors on all characters as shown in Tables 2, 3 and 4. But, the significant
interaction on seed yield/fed only were reported. The significant effect of the
interactions on seed yield/fed were the interaction between planting dates X
cultivars (in both season), planting dates X seed size, cultivars X seed size
and planting dates X cultivars X seed size (in the first season) as presented
in Table 3. As shown from data graphically illustrated in Fig. 1, the highest
seed yield/fed of faba bean was produced from planting Sakha 1 cultivar on
10" November. Data graphically illustrated in Fig. 2, show that the highest
seed yield/fed was resulted from planting faba bean on 10" November with
large size of seeds. Planting large size of Sakha 1 cultivar seeds resulted in
the maximum means of seed vyield/fed as cleared from data graphically
illustrated in Fig. 3. The highest values of faba bean seed vyield/fed were
obtained from intermediate planting date (10" November) with large size of
Sakha 1 cultivar seeds, followed by the same planting date by using medium
size of Sakha 1 cultivar seeds without remarkable differences (Fig. 4).
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Fig. 1. Seed yield (ardab/fed) as
affected by the interaction
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Fig. 4. Seed yield (ardab/fed) as
affected by the interaction
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size during  2007/2008
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2- Seed quality :
2.1- Planting dates effect:

Data in the Tables 4 reveal that there were significant differences
among the three planting dates on faba bean seed quality in both seasons.
The most marked and maximum values of seed quality characters such as
protein, germination percentages, speed of germination, shoot and root
length, seedling dry weight and germination after ageing were resulted from
the intermediate planting date in November10®" followed by early and then
late planting dates. Seed quality characters were probably near maximum
values at the intermediate planting date might due to more suitable
environmental conditions during this period to form more photosynthates
products, which translocated and accumulated in seeds. Hussein et al.
(2002), Mohamed (2003) and Oweis et al. (2005) came out to similar results.
1.2- Cultivars performance:

The results in Tables 4 exhibit significant differences among the three
tested cultivars in seed quality characters i.e. protein, germination
percentages, speed of germination, shoot and root length, seedling dry
weight and germination after ageing in both seasons. From the data, Sakha 1
cultivar significantly surpassed all cultivars and produced the highest values
of previously mentioned traits. Varieties could be descendingly arranged
according to seed quality traits as follows: Sakha 1, Giza 843 and Masr 1.
The differences among the three cultivars may be due to the genetical make
up factors and environmental conditions to which the mother plants were
subjected in the field. These results are partially in accordance with those
stated by Hussein et al. (1995), Metwally et al. (2000) and Abou-Taleb
(2002).

1.3- Seed size effect:

The results in Tables 4 show that the effect of seed size on seed
quality characters was significant, except for seedling dry weight in the
second season only. Planting faba bean with large seed size significantly
produced the highest values of all quality characters i.e. protein and
germination percentages, speed of germination, shoot and root length,
seedlings dry weight as well as germination after ageing in both seasons.
Whereas, planting faba bean by using medium seed size gave the best
values of all quality characters followed large seed size in the two growing
seasons, and without significant differences respecting speed of germination
(in the first season) and dry weight seedlings (in the second season). On the
other hand, planting small seed size resulted in the lowest values of these
characters in both seasons. Seedling vigor appears to be enhanced as a
result of planting with large or medium seeds and thus may be due to the
increase in seed protein and carbohydrate contents, where the high protein
content of seeds resulted in larger seedlings than low protein seeds.
Confirming results reported by Bulisani and Warner (1980). The differences
may be attributed to the efficiency of metabolic activity and substrate transfer
to seedling axis in the high protein seeds, an increase in soluble protein
content in the seedling axis which consists mainly of enzymes and protein
factors for various metabolic processes of growth and development of the
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seedling axis (Ching, 1972). These results are in agreement with those stated
by Pocsai (1986), EI-Emery (1993) and Turk and Tawaha (2002).

Conclusion

According to the obtained results from this study, it can be concluded
that, planting faba bean Sakha 1 cultivar on 10" November with large or
medium size seeds could be recommend to raise faba bean productivity and
seed quality under the environmental conditions of Tag El-Ezz district,
Dakahlia Governorate.
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Table 2: Plant height, number of branches, number of pods/plant, pods weight/plant, number of seeds/plant and
seed yield/plant of faba bean as affected by planting dates, cultivars and seed size as well as their

interactions during 2007/2008 and 2008/2009 seasons.

Characters Plant height Number of Number of Pods weight/plant Number of Seed yield/plant
(cm) branches/plant pods/plant seeds/plant

Treatments 2007/2008]2008/2009|2007/2008]2008/2009]2007/2008]2008/2009]2007/2008]2008/2009]|2007/2008[2008/2009|2007/2008[2008/2009
IA- Planting dates:
20" Oct. 82.8 94.8 2.61 2.64 13.07 13.90 27.50 29.13 26.36 29.09 20.75 22.95
10" Nov. 99.0 109.6 3.29 3.36 13.92 15.27 27.92 32.74 29.01 31.36 21.88 24.46
1% Dec. 78.8 88.0 2.39 2.35 11.88 13.17 25.82 25.56 25.12 28.51 19.51 22.60
F. test * * * * * * * * * * * *
LSD at5 % 0.4 0.7 0.14 0.13 0.04 0.07 0.09 0.12 0.50 0.57 0.03 0.05
B- Cultivars:
Sakha 1 93.9 106.5 3.06 3.22 13.48 14.66 27.80 31.64 28.66 31.62 21.81 23.74
Masr 1 81.2 87.6 2.49 2.46 12.41 13.64 26.11 26.79 25.41 28.18 19.84 22.93
Ciza 843 85.4 98.5 2.74 2.66 12.97 14.03 27.32 29.00 26.41 29.15 20.49 23.35
F. test * * * * * * * * * * * *
LSD at5 % 0.4 0.7 0.14 0.13 0.04 0.07 0.09 0.12 0.50 0.57 0.03 0.05
C- Seed size:
Small 86.1 93.1 2.66 2.63 12.84 13.99 24.75 28.36 26.71 29.65 20.56 23.21
Medium 86.9 97.6 2.73 2.80 12.95 14.11 27.89 29.14 26.86 29.82 20.71 23.34
Large 87.6 101.9 2.90 2.91 13.07 14.23 28.60 29.93 26.92 29.49 20.86 23.47
F. test * * * * * * * * NS NS * *
LSD at 5 % 0.2 0.5 0.12 0.12 0.02 0.05 0.08 0.07 - - 0.02 0.03
D- Interactions:
A XB * * NS NS * * NS NS * * * *
AXC * * NS NS * * NS NS NS NS * NS
BXC * * NS NS NS NS NS NS NS NS * NS
AXBXC NS NS NS NS NS NS NS NS NS NS * NS
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Table 3: Pod length, pod weight, number of seeds/pod, 100 — seed weight and seed yield/fed of faba bean as
affected by planting dates, cultivars and seed size as well as their interactions during 2007/2008 and
2008/2009 seasons.

haracters| Pod length Pod weight Number of seeds/ 100 - seed weight Seed yield
(cm) g pod g (ardab/fed)
Treatmen 2007/2008 | 2008/2009 | 2007/2008 | 2008/2009 | 2007/2008 | 2008/2009 | 2007/2008 | 2008/2009 | 2007/2008 | 2008/2009
IA- Planting dates:
20" Oct. 7.66 8.27 2.53 2.78 2.57 2.68 62.20 62.43 9.24 10.02
10" Nov. 8.73 9.41 2.83 2.81 2.67 2.84 64.28 66.66 10.47 11.03
15! Dec. 6.95 7.63 2.39 2.19 2.50 2.59 58.08 59.90 8.61 9.26
F. test * * * * * * * * * *
LSD at5 % 0.05 0.04 0.10 0.14 0.02 0.05 0.23 0.29 0.10 0.12
B- Cultivars:
Sakha 1 8.24 8.75 2.64 2.79 2.65 2.77 63.12 64.88 9.93 10.66
Masr 1 7.20 8.15 2.50 2.44 2.50 2.63 60.29 60.85 9.04 9.57
Ciza 843 7.90 8.41 2.61 2.55 2.60 2.71 61.16 63.26 9.36 10.08
F. test * * * * * * * * * *
LSD at5 % 0.05 0.04 0.10 0.14 0.02 0.05 0.23 0.29 0.10 0.12
C- Seed size:
Small 7.64 8.34 2.53 2.50 2.54 2.69 61.38 61.06 9.25 9.86
Medium 7.78 8.45 2.58 2.70 2.58 2.70 61.49 63.34 9.50 10.18
Large 7.92 8.52 2.64 2.59 2.62 2.71 61.69 64.58 9.58 10.27
F. test * * * NS * NS * * * *
LSD at5 % 0.03 0.02 0.09 - 0.01 - 0.20 0.26 0.09 0.11
D- Interactions:
A X B * * NS NS NS NS * * * *
AXC * * NS NS NS NS NS NS * NS
BXC NS NS NS NS NS NS NS NS * NS
AXBXC NS NS NS NS NS NS NS NS * NS
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Table 4: Protein %, germination %, speed of germination, root and shoot length, seedling dry weight and
germination after ageing of faba bean as affected by planting dates, cultivars and seed size as well
as their interactions during 2007/2008 and 2008/2009 seasons.

aracters Protein Germination Speed of Root length Shoot length | Seedling dry Germination
% % germination (cm) (cm) weight (g) |after ageing (%)

Treatments. [2007/2008[2008/2009]2007/2008]2008/2009]|2007/2008]2008/2009]2007/2008[2008/2009]2007/2008]2008/2009|2007/2008[2008/2009]2007/2008[2008/2009
IA- Planting dates:
201 Oct. 24.34 | 25.00 | 85.9 87.3 8.14 8.90 | 10.27 | 12.47 | 13.57 | 16.55 | 0.255 | 0.295 | 56.4 62.1
10" Nov. 24.85 | 25.73 | 93.6 94.5 9.42 9.87 | 11.61 | 1457 | 16.07 | 19.08 | 0.374 | 0.368 | 58.7 67.1
15t Dec. 23.84 | 24.63 | 83.8 85.8 7.42 8.36 9.45 | 1140 | 11.01 | 13.56 | 0.239 | 0.283 | 54.2 58.6
F. test * * * * * * * * * * * * * *
LSD at5 % | 0.20 0.18 0.9 1.0 0.09 0.05 0.11 0.06 0.18 0.25 | 0.080 | 0.064 0.1 0.2
B- Cultivars:
Sakha 1 2491 | 25.94 | 89.6 92.1 8.64 9.35 | 11.93 | 14.05 | 17.52 | 20.28 | 0.311 | 0.347 | 57.6 65.0
Masr 1 23.78 | 24.33 | 85.0 86.8 8.06 8.75 9.26 | 1154 | 10.93 | 13.65 | 0.265 | 0.291 | 554 60.7
Ciza 843 24.34 | 25.09 | 88.8 88.6 8.29 9.03 | 10.13 | 12.86 | 12.19 | 15.25 | 0.293 | 0.307 | 56.3 62.2
F. test * * * * * * * * * * * * * *
LSD at5% | 0.20 0.18 0.9 1.0 0.09 0.05 0.11 0.06 0.18 0.25 | 0.080 | 0.064 0.1 0.2
C- Seed size:
Small 24.22 | 24.77 | 83.6 85.0 8.23 8.76 9.65 | 12.39 | 12.73 | 14.19 | 0.282 | 0.312 | 555 61.7
Medium 24.34 | 25.18 | 89.3 90.2 8.36 9.09 | 1049 | 1290 | 13.77 | 16.95 | 0.289 | 0.315 | 56.4 62.7
Large 24.47 | 25.41 | 90.4 92.4 8.40 9.27 | 11.18 | 13.15 | 14.15 | 18.05 | 0.297 | 0.318 | 574 63.5
F. test * * * * * * * * * * * NS * *
LSD at5% | 0.18 0.17 0.8 0.9 0.08 0.04 0.10 0.05 0.17 0.20 | 0.077 - 0.1 0.1
D- Interactions:
A XB * * * * NS NS NS NS NS NS NS NS * *
AXC NS NS * * NS NS NS NS NS NS NS NS NS NS
BXC NS NS NS NS NS NS NS NS NS NS NS NS NS NS
AXBXC NS NS NS NS NS NS NS NS NS NS NS NS NS NS
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