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ABSTRACT: In this study, the experiment was carried out in the
Experimental Farm belonging at Inchas, Plant Research Department, Nuclear
Research Center, Atomic Energy Authority, Egypt, during the two growing
seasons 2007 and 2008 to study the effect of plant spacing on some
sunflower genotype characters and determine the response of these
genotypes to these treatments and determine the best treatment which
produce the high yield quantity and quality of all genotypes.

The results summarized as follows:

The mutant lines 4 and 11 had a significant surpassed in head diameter, head
weight, 100-seed weight and seed yield / plant that the other local varieties
Sakha 53 and Giza 102 in the two seasons. The highest mean values of
shelling percentage (%) produced from the mutant lines 4 and 11 In
comparison with the local varieties Sakha 53 and Giza 102. The local varieties
Sakha 53 and Giza 102 were higher than the mutant lines 4 and 11 in central
Zzone sterility diameter in the tow growing seasons. Oil percentage (%)
increased significantly in the two commoercial varieties Sakha 53 and Giza
102 in comparison with the two mutant lines 4 and 11 in the two growing
seasons. Seed yleld kg/fed increased significantly in the mutant lines 4 and
11 in comparison with the local varieties Sakha 53 and Giza 102 in the two
growing seasons, Oil yleld kg/fed increased in the two mutant lines 4 and 11
in comparison with the local varietles Sakha 53 and Giza 102. Mean values of
100-seed weight, head weight (g), seed weight / Plant {g), head diameter (cm)
were found increase by increasing plant spacing {decreasing plant density)
up to 40 cm apart between hills. Mean values of central zone sterility
diameter (cm) had not affected by plant spacing in the two seasons. Mean
values of shelling percentage (%) was found to increase by increasing plant
density up to 30 cm apart between hills. This increase was found to reach the
level of significance in the second season only as compared with the low
spacing (20 cm). As for seed yield kgffed, mean values increased with the
lowest spacing between hills 20 cm apart, on the contrast, it was decreased
with increasing plant spacing in the two seasons. Mean values of oil
percentage showed insignificant differences among the three tested plant
spacing (20, 30 and 40 cm apart) in the first season but it decreased in the

2093



M.E. Ibrahim, Sh.A. El-Shamarka, Z.M.A.Atia and Ghada M.S.M. Abaza

second season by increasing plant spacing 40 cm. Finally, oil yield kg/fed
increased significantly by decreasing plant spacing (increase plant density)
20 cm apart in the two seasons.

Key words: Sunfiower (Helianthus annuus L.), induced mutation, plant

spacing.
INTRODUCTION

Sunflower Helianthus annuus L. is one of the most important oil crops in
the world where it became the main source of edible oil in many countries
due o the expanding of cultivated area with sunflower in the world attributed
to some aspects. in addition to height percentage of excellent edible oil in
the seed (40-55%) with a high proportion of poly unsaturated fatty acids in
the oil and sunflowers protein is of high biological value. For increasing the
total production of edibie oil, planting high potential yield cultivars as well as
cohducted the best agricultural practices such as plant spacing. Many
investigators showed an increase in yield and its components as affected by
plant spacing and genotypes. El-Sarag (2007) studied the response of three
sunflower cultivars, i.e., Sakha 53, Fedouk, and Euroflor, to three plant
spacing (20, 25 and 30 cm between hills) under North Sinai environmental
conditions. He explained that Fedouk and Eurofior cultivars produced the
maximum seed and oil yields in both seasons under narrow plant spacing {20
cm). Contrarily, Sakha 53 cultivar gave its maximum seed and oil ylelds in
both seasons under wide plant spacing (30 cm}. Meanwhile, the highest seed
oil % value (43.5 - 44.2%) was recorded with Sakha 53 planted at 25 cm plant
spacing. To increase sunflower production under North Sinai environmental
conditions, Fedouk cultivar with 20 cm planting distance should be
recommended, as it produced the highest seed and oil yields. [1 feddan =
0.42 ha).

MATERIALS AND METHODS

The study included as follows:

1. Plant spacing (cm):

a) 20 cm between hills .i.e., 35,000 plants /fed.
b) 30 cm between hills .i.e., 26,250 plants /fed.
¢) 40 cm between hills .i.e., 17,500 plants ffed.

2. Genotypes:

Four sunflower genotypes ( two mutant lines of sunflower were produced
from a program for improving sunflower by Atia (1996), and two local
cultivars (Sakha 53 and Giza 102) were produced from Agriculture Research
Center).

The experiment included twelve treatments (four genotypes X three plant
spacing) were arranged in split plot design with three replicates. in this
experiment the three plant spacing were allotted in the main plot and the four
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g) Seed yield kg/fed:

Seed yield per feddan was found to be appreciably influenced by the plant
density in both seasons. The highest population density (20 cm apart
between hills) significantly out-yielded those treated at the high and
intermediate plant spacing (40 and 30 cm). Seed yield per fed. in fact, is the
out product of its main components, any increase in one or more of such
components without decrease in the others will lead to an increase in seed
yield per fed. Therefore, the increase in seed yield per feddan under plant
spacing conditions found herein was logical resultant due to the increase in
both of number of seeds per head and 100-seed weight at the similar
conditions.

From these results, it could be conciuded that the increase of a number of
plant / fed as a resuits to decrease plant spacing was great encugh to
compensate the detected decrease in seed yield / plant {seed weight / head),
indicating that the population density of sunflower had definite effect on
seed production / fed. Similar conclusion was previously shown by Abd EL
Aal and Dawam (1985), Yakout et al, (1992), Sanchez Lines et al., (2000}, Abd
El-Samie et al., (2002}, Zarea et al, (2005), Agele ef al., (2007) and E!-Sarag
{2007), where they found that seed yield / fed increased as plant density
increased (decreased plant spacing), although yield of the individual plants
and their components were significantly reduced.

h) Oil percentage:

Mean values of oil percentage Table (1) show insignificant differences
among the three testad plant spacing In the first season, While in the second
season, the increase of plant spacing caused a significant decrease in oil
percentage. The highest plant spacing 40 cm between hills gave the lowest
mean values of oil percentage in comparison with lowest plant spacing 20
cm which produced the highest mean values of oil percentage. The mean
values of oil percentage were 35.4%, 33.2% and 32.3% for plant spacing 20,
30 and 40 cm apart between hills, respectively.

i) Oil yield kg / fed:
Oil yield (kg)fed Table (1) was found to be significantly decreased
generally by increasing plant spacing up to the highest plant spacing (40
cm apart between hills) which produced the lowest values i.e., 268.1 and
270.1 Kg / fed in the first and second seasons, respectively. Meanwhile the
highest mean values of oil yield (kg)/fed produced from the lowest plant
spacing (20 cm apart between hills) where the values were 397.3 and 385.5
{kg)fed in the first and second seasons, respectively. The superiority of oil
yield (kg)/fed at dense planting could be only attributed to the increase in
seed yield per unit area. OQil yield of sunflower was previously reported to be
increased by increasing the population density. Also the increase in oil
percentage for 20 cm apart between hills may be due to the increase of seed
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Table {1): Mean values for some sunflower yield and yield components as affected by plant spacing and

enotypes during 2007 and 2008 seasons

Treatmonts | Head | C.zS.d. |Headweight| Seed | 100-ssed | Shelling | Seed yield oil Oil yield
diameter {cm) ! plant (g) | weight (g) /] welght (g) | percentage Kgifed percentage kgifed
(cm} plant {%} {%)

SP::;:;S a) | 2007 [ 2008 | 2007 | 2008 | 2007 [2008| 2007 | 2008 | 2007 | 2008 | 2007 | 2008 | 2007 | 2008 | 2007 | 2008 | 2007 | 2008
20cm | 159 |163| 11 | 1.6 | 78.28 | 620 | 47.4 [327] 71 | 6.8 | 0.59 | 0.50 | 1162|1207 | 36.7 | 35.4 |397.3]385.5
30cm | 17.4 |171) 14 | 1.5 | 95.65 | 67.8 ]| 59.5 | 381) 7.6 | 7.2 | 0.61 | 0.55 | 1062|1043 | 35.4 | 33.2 | 354.0) 316.6
40cm  |19.1]176| 1.4 | 1.7 |10242|65.3 | 68.8 |26.8| 7.7 | 7.6 | 0.64 | 0.52 | 751 | 793 | 34.5 | 32.3 | 268.0| 270.1
Flest | = | = | NS |NSs| = [NS] ~ 8 ~ | | “ INS| * | =] ~|nNs| -] [~
L.SDeos J076]048| - | - |2145) - |207] 24 | 04 |046| - |o0o085] 111 ]386] - | 25 | 70.8 | 339

G‘"(";}’P“ 2007 | 2008 | 2007 [ 2008 | 2007 | 2008 | 2007 | 2008 | 2007 ] 2008 | 2007 | 2008 | 2007 | 2008 | 2007 | 2008 | 2007 | 2008
Mutantd |12.2]18.3| 0.0 [ 0.0 | 1168 | 81.0] 78.1 | 44.0| 9.0 | 8.2 | 0.67 | 0.63 |1331[1221] 20.7 | 28.6 [360.6]348.4
Mutant11 | 18.9]18.0] 0.0 | 0.0 | 111.3 | 79.4 | 73.2 | 48.0) 9.4 | 9.2 | 0.64 | 0.60 [ 1283|1135} 31.0 | 27.1 | 361.1]357.7
Sakha 53 | 16.2 |14.7| 21 | 3.0 | 722 |48.6] 406 | 258 56 | 5.3 | 0.565 | 0.50 | 775 | 742 | a1.4 | 37.9 |321.7|279.8
Giza102 | 159|151 21 | 34 | 697 | 61.2]| 41.3 | 26.9] 66 | 5.1 | 0.69 | 0.47 | 787 | 759 |40.12| 40.9 [315.6[310.3
et | =1~ ~ 1T =1T-1T=FT~-1-1-1T-1T-T1T-1~1T>1T=1usl -
L.SDoos |0.88]0.72] 018 [0.25 | 9.04 [3.44 [14.02| 395 0.42[0.38] 0.1 [0.07 [ 101 [ 88 | 305 [326| - |s25

intoraction I us | = fns [ns| ns |~ [ ns|ns|ns| - [ns|ns| ¢ [ns|ns ns|ns|ns

ezeqy "W'S'W EPeYS pue eRY Y W'Z ‘ByjieweyS-{3 YYs ‘unyeiq) 3w
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genotypes were assigned in the sub-plots with three replicates. The area of
experimental plot was 10.8 m® containing 6 rows (ridges) each of 3 meter
length and 60cm apart. Sowing was carried out on 24 of April in the first
season and on 24 May in the second season, The cultural practices were
done as usual in sunflower fields.

Characters studied: The folowing data were recorded:

a) Head diameter (cm).

b) Central zone sterility diameter {cm) / head.

¢) Head weight {g).

d) Seed weight / head (g).

¢) 100-seed weight (g).

) Shelling percentage (%).

g} Seed vield Kg / fed: It estimated from seed yield per unite area as which
calculated for the seed yield Kg fed.

h) Oil percentage (%): It was determined by using extraction method by
A.O.A.C. (1980) using hexane with a boiling range of 60-80°C for eight
hours from duplicating the random samples.

iy Oil yield Kg / Fed.

Statistical analysis:

The data were statisticaily analyzed according to the method described by
Sendecor and Cochran {1967). L.S.D method test was used to compare
between the treatments mean.

RESULTS AND DISCUSSION
-Effect of plant spacing on yield and its components:
a) Head diameter (cm):

The mean values in Table (1) indicated that, head diameter decreased by
increasing population density (decreased plant spacing up to 20 cm). This
reduction was found to reach the significance level of probability for head
diameter in the two seasons. This reduction may be attributed to the high
popitation densily of sunflower which implies severe intra-specific
competition among the plants for the environmental factors, i.e., light, water,
nutrients and CO2,..etc., which caused a depression in the amount of
metabolites synthesized by the plant and this in turn affects the dry matter
accumulation in the different plant organs. Similar results were obtained by
Abdel-Aal and Dawam, (1985), Bassal (2003), Mojiri and Arazani (2003), El-
Sarag, (2007) and Sedghi et al., (2008). They found that increasing plant
spacing led to increase head diameter.

b) Central zone sterility diameter (cm):

Mean values of central zone sterility diameter in Table (1), was not
affected by plant spacing in the two seasons, but it can be said that the
increase of plant spacing of sunflower up to 40 cm caused Insignificant
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increase in this trait in the two seasons as compared with the other plant
spacing.

c} Head weight / plant (g):

Mean values of head weight / plant in Table (1) were found to be increases
by increasing hill spacing up to 40 cm apart between hills. This increase was
found to reach the level of significance in the first season. The mean values
of head weight / plant were 78.28, 95.65 and 102.42 in the first season and
62.00, 67.8 and 65.3 in the second season for plant spacing 20, 30 and 40 cm
apart between hiils, respectively.

d) Seed weight / plant (g):

Mean values of seed weight / head in Table (1) revealed that increasing
plant spacing caused a significant increase in seed yield / plant in the two
growing seasons. On the average of the two seasons, it is clear that using
the high spacing (40 cm) in the first season and the high and intermediate
{40 and 30 cm} in the second season caused a significant increase in seed
yield / plant as compared with 20 em apart between hills. The mean values
were 45.53% and 16.05% in the first and second seasons, respectively. The
decrease in mean values of seed weight / plant at 20 cm apart between hills
{high population densities) was logically expected and could attributed to the
reduction in the mean values of its components l.e., head diameter and 100-
seed welght. Bassal (2003), Agele et al.,, (2007) and Sedghi ef al., (2008) found
that seed yield / ha increased as plant density increased. Meanwhile, yield of
the individual plants and their components were significantly reduced.

e} 100-seed weight (9):

100-seeds weight was significantly affected by increasing plant density.
Mean values of 100-seed weight in Table (1} were found herein to be increase
by increasing plant spacing {(decreasing population density) up to 40 cm
apart between hills. These increases reach to the level of significance in the
two seasons. On the average of the two seasons, it is clear that using the
high and intermediate plant spacing (40 and 30 cm) caused an increase in
100-seeds weight amounted to 6.88% and 8.88% in the first seasons and
5.88% and 9.30% in the second season, respectively, more than the lowest
planting space (20 ¢cm). This trend was seen by Abdel-Aal and Dawm (1985)
and Saliva and Schmidt (1986).

f) Shelling percentage (%):

Mean values for shelling percentage Table (1) was found to be increased
by increasing plant density up to 30 cm apart between hills. This increase
reach to the level of significance in the second season only as compared
with the lowest spacing (20cm). The increase in the first season did not reach
to the leve! of significance.
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shelling percentages compared with the local varieties (Sakha 53 and Giza
102) in the first season, while the mutant line 11 only produced a significant
increase as compared with the other three genotypes under study. The
increase of shelling percentage may be due to the decrease in C.Z.5.D trait in
the mutant lines (4 and 11) as compared with the local varieties (Sakha 53
and Giza 102). The same trend was seen by Atia (1996).

g) Seed yield Kg/fed:

With regard to seed yield (kg} / fed, the results indicated that the to seed
vield (kg) / fed of the two mutant lines {4 and 11} in the two seasons
increased significanily as compared with the iwo iocai varieties (Sakha 53
and Giza 102). These resuits were expected since seed yield and its
components were increased. The increase of mutant line 4 compared to the
local varieties ; Sakha53 and Giza102 were 57.92% and 42.47% in the first
season and 65.83% and 60.67% in the second season, respectively. On the
other hand, the increase of the mutant line 11 relative to the local varieties;
Sakha53 and Giza 102 were 52.75% and 45.23% in first season and the values
were 79.85% and 75.68%in the second season, respectively.

h) Oil percentage:

Mean values of oil percentages as affected by the four genotypes are
presented in Table (1). The results revealed that seed oll percentage was
significantly decreased in the mutant lines (4 and 11) as compared with local
varieties (Sakha 53 and Giza 102) which produced the highest values I the
two seasons.

i) Oil yield Kg/fed:

The mutant lines {4 and 11) caused a significant increase in this trait in the
second season only as compared with the local varieties Sakha 53 and
Giza102. On the other hand, the increase did not reach to the level of
significant in the first season. The increases of oll yield/fed for the mutant
line 4 were 24.5% and12.3 % relative to Sakha 53 and Giza 102 and 27.8% and
15.3% for mutant 11 relative to the same varieties, respectively. However,
these increases could be attributed to the increase of seed oil (Kg)fed of the
mutant lines than that of the local varieties.

Effect of the interaction between plant spacing and genotypes

on yield and yield components of sunflower:

The genotypes x plant spacing interaction mean square was significant
for head diameter, head weight and 100-seed weight in the second season,
while it was significant for seed yield {(kg)ifed in the first season. This would
indicate that the behavior of the studied genotypes could be differed with the
change of plant spacing for trait in question. The other interactions did not
reach to the level of significant, indicating that the performance of a
genotype could he stable with changing plant varieties.
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a) Head diameter (cin):

Data presented in Table (2-a) indicated that, mutant lines 4 and 11 in the
second season had more values of head diameter than the other genotypes
under different piant spacing. Mutant lines (4 and 11) at 40 cm apart between
hills produced the highest mean values of head diameter. On the contrast,
both commercial varieties; Sakha53 in 20cm and Giza 102 at 30 and 40 cm
produced the lowest mean values of head diameter.

b) Head weight (g) / plant:

Mean values of head weight (g) / plant were presented in Table (2-b). The
highest mean values produced from mutant line 11 at 30 cm and 40 cm
spaces hetween hills and mutant line 4 at 30 cm apart between hills. On the
contrast, the lowest head weight produced from the interaction between
Sakha 53 x 20 cm and Giza 102 x 30 cm.

c¢) 100-seed weight, g (seed index):

Data presented in Table (2-¢) Showed that genotypes x plant spacing (GD)
interaction for 100-seed weight. The highest 100-seed weight produced by
the interactions; mutant 4x30cm, mutant 4x40cm , mutant 11 x30cm, mutant
11x40cm where the values were 9.2,9.8,9.6 and 9.7(g), respectively. On the
contrast, the lowest 100-seed weight produced by the interaction Giza 102 x
30 cm and Sakha 53 x 20 cm where the values were 4.8 and 50 g,
respectively. Generally, 100-seed weight increased for all genotypes by
increasing plant spacing.

d) Seed yield kg/fed:

Data presented in Table {2-d), showed the effect of genotypes x plant
spacing interaction on seed yield (kg) / fed. It could be observed that the
mutant 11x20cm, the mutant 4x30cm and the mutant 4x20cm interactions
gave the highest seed yield kg/fed. However, the four genotypes produced
the highest seed yield (kg)fed in the lowest plant spacing 20 cm apart
between hiiis. On the contrary, the four genotypes produced the lowest seed
yield (kg)ifed at the highest plant spacing 40 cm apart between hills. The
Increases of seed yleld (kg)fed may be due to the Increase of number of
plants per unit area. The significance of the interaction between plant
densities and varieties was previously reported by El-Keredy ef al.,, (1981)
and El-Mohandes (1984).
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yield / fed. These results agree with those obtained by El-Mohandes (1984),
Harmati {1990), Abd El-Samie et al., (2002), Bassal (2003), Al-Thabet {2006) El-
Sarag (2007), and Szoba and pepo {2007). They found that the increase of
plant density increased seed and oil yield / fed.

-Effect of genotypes on yield and its components:

Data in Table (1) declare that mean values of yield and its components
were significantly affected by genotypes during 2007 and 2008 growing
$0asons.

a) Head diameter (cm):

Data In both seasons revealed that the two mutant lines (mutant.4 and
mutant.11) caused a significant increase than the commercial varieties Sakha
53 and Giza 102 in head diameter in the two seasons. Mean values for
genotypes mutant 4, mutant 11, Sakha 53 and Giza 102 were 19.27, 18.94,
16.0 and 15.93 in the first season and were 19.3, 19.0, 14.7 and 15.1 in the
second season respectively. Differences in head diameter are mainly due to
genetic make up of the tested genotypes. From these resuits it could be
conciuded that the head diameter of the mutant lines 4 and 11 were higher
than the commercial varieties (Sakha 53 and Giza 102). The increases
between mutant 4 and the two local varieties {Sakha 53 and Giza 102) were
{20.43% and 20.87%) in the first season and (31.29% and 27.81%) in the
second season. Meanwhile, the increase between mutant 11 and the- two
commercial varieties (Sakha 53 and Giza 102) were (16.6, 18.86) and (29.25,
32.45) in the first and second seasons, respectively. On the other hand,
Abdel-Aal (1992} and Atia (1996) found no significant differences between
mutant lines as well as the commercial varieties.

b) Central zone sterility diameter (cm):

The data in Table (1) shows clearly that the mutant lines 4 and 11 were
significantly decreased in C.Z.8.D than the other two commercial varisties,
i.e,, Sakha 53 and Giza 102 in the two growing seasons. These results agree
with those obtained by Atia (1996).

c) Head weight / plant (g):

Data in Table (1) reveal that, mean values of head weight / plant were
significantly affected by the four genotypes during 2007 and 2008 growing
seasons. Head weight / plant was significantly increased for the two mutant
lines 4 and 11 compared with other commercial varieties i.e., Sakha 53 and
Giza 102 in both seasons. Head weight / plant of mutant 4 and mutant 11
were 115.8, 111.3 in the first season and 81.0 and 79.4 in the second season,
respectively, compared with Sakha 53 and Giza 102 which were 72.28, 69.73
in the first season and 48.6, 51.2 in the second season, respectively. The
superiority of mutant lines may be due to the increase in head diameter. Atia
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and Abo-Hegazi (1996) and Atia (1996), came to the same conclusion in
sunflower varieties.

d) Seed yield/ plant (g):

Data in Table {1) showed that mean values of seed yield / plant were
significantly affected by the four genotypes during 2007 and 2008 growing
seasons.

Seed yield / plant were significantly increased in the mutant iines 4 and 11
compared with the other commercial varieties in both seasons. The values
were 79.14, 73.28 and 44, 48 g / plant for mutant lines 4 and 11 in the first and
second seasons respectively, as compared with 40.6, 41.31 and 25.8, 26.9 for
Sakha 53 and Giza 102 in the first and second seasons, respectively.

The increases of seed yield / plant in the mutant lines (4 and 11) were
expected since the head diameter, 100 seed weight and head weight were
increased. On the other hand, the central zone sterility diameter was
decreased in these mutants. These led to an increase in seed yield / plant
than that of the commercial varieties (Sakha 53 and Giza 102) which were
decreased. In This respect Abdel-Aal (1991), Sorour et al., (1994), and Atia
and Abo-Hegazi (1996) came to the same conclusion In sunflower varieties.

e) 100-seed weight (g):

Regarding to 100-seed weight, the results indicated that, there were
significant differences among the four genotypes in 100 seed weight in both
seasons. Seeds of mutant lines 4 and 11 appeared to be significantly lighter
than those of Sakha53 and Giza102. The values of 100 seed weight were 9.04,
9.48, 5.66 and 5.68 four mutant lines 4 and 11, Sakha53 and Giza 102 in the
first season, respectively. While the values were 9.2, 9.2, 5.3 and 5.1 for
mutant lines 4 and 11, Sakha53 and Giza 102 in the second seasonh,
respectively. From these results it could be concluded that the mutant lines 4
and 11 exceeded significantly the other two tested varieties Sakha 53 and
Giza 102 for the trait in concentration. These findings could be due to the
genetic variance which led to a relatively !ate maturing, and caused larger
vegetative organs (plant height, head diameters) and hence produced high
assimilator which was Tran located to seeds which led to the detected
increase in seed weight.

Similar results were previously obtained by Sorour ef al, (1981) and
(1994); Atia (1996) and Atia &Abo-Hegazi (1996) where they found that, some
mutant lines increased significantly for 100-seed weight in comparison with
other varieties.

f) Shelling percentage (%):

Mean values for shelling percentage are presented in Table (1). The
analysis of variance showed significant differences between the four
genotypes, the two mutant lines (4 and 11) caused a significant increase in
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Table (2-a): Mean values of head diameter (cm) as affected by the interaction
between plant spacing and genotypes in 2008 season:

Plants pacing
{A) 20cm . 30cm 40cm
Genotypes(B)

Mutant 4 18.0 19.8 20.0

Mutant 11 17.3 19.0 20.6
Sakha53 13.7 15.4 15.1
Giza102 16.2 14.3 148

LSDs 1.25

Table (2-b}: Mean values of head weight {g) as affected by the interaction
between plant spacing and genotypes in 2008 season:

Plants pacing
{A) ' 20cm 30cm 40cm
Genotypes(B)
Mutant 4 79.1 88.8 75.5
Mutant 11 67.3 85.2 85.3
Sakha 53 456 52.4 47.8
Giza 102 55.5 45.5 52.5
LSDs 595

Table (2-¢): Mean values of 100-seed weight (g) as affected by the interaction
between plant spacing and genotypes in 2008 season.

Plants pacing
{A) 20em 30cm 40cm

Genotypes(B)

Mutant 4 8.7 9.2 9.8

Mutant 11 8.3 9.6 9.7

Sakha 53 5.0 5.2 5.7

Giza 102 52 4.8 5.3
LSDs 0.66

Table (2-d): Mean values of seed yield kg/fed as affected by the interaction
between plant spacing and genotypes in 2007 season

Plants pacing
(A 20cm 30cm 40cm
Genotypes(B)

Mutant 4 1329.3 1413.4 921.5

Mutant 11 1478.7 1128.9 941.8
Sakha53 901.6 879.4 5423
Giza102 937.6 _ 8243 599.3

LSDs 175.09
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