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ABSTRACT

The objective of the present study was to calculate the gain from selection and
compare between the base population (C0) and the best five half — sib families (5%
selection intensity). Mass selection cycles C1, and C2 were evaluated for fresh forage
yield and yield components.C1 significantly dominated the base population; also C2
significantly dominated C1. The realized gains after the two mass selection cycles were
25.11,24.42, 48.41, 72.72, 81.17, 27.46, 21.84 and 73.72% for plant height, leaf /stem
ratio, No. of branches/plant, fresh forage yield, dry forage yield, seed number/head,
1000-seed weight and seed yield kg/fad (one Fadden=4200m?), respectively over the base
population. The results reveal that the mass selection resulted in high improvement of
fresh forage yield, dry forage yield and seed yield, but low gain for plant height, leaf/stem
ratio, number of branches /plant, 1000-seed weight and seed No. per head. In general,
both genotypic coefficient of variation (GCV) and phenotypic coefficient of variation
(PCV) values were low for all studied traits. The values of GCV and PCV were 3.74%
and 4.33% for plant height, 6.28 and 9.81% for leaf/stem ratio, 8.08% and 8.38% for No.
of branches/plant, 15.39and 16.98% for fresh forage yield, 27.02 and 28.85% for dry
forage yield, 11.02 and 11.04% for seed No/head, 8.52and 8.73% for 1000 seed weight
and 24.81, 24.83% for seed yield /fad. The heritability estimate increased when the
difference between GCV and PCV was low. High estimates of heritability in broad sense
were observed for plant height, No of branches/plant, seed No /head, 1000-seed weight
and seed yield kg/fad with values of 74.65%, 96.04%, 99.66%, 95.40% and 99.92%
respectively. While heritability values for fresh forage yield and dry forage yield were

82.13% and 87.77%, respectively, and was medium for leaf/stem ratio (41.92%).
Key words: (Trifolium alexandrinum, L.), Mass selection, Seed yield, Selection cycles,
Realized gains from selection, Heritability, Genotypic and phenotypic

coefficient of variability.

INTERODUCTION

Egyptian clover is an important winter annual forage crop in Egypt.
It is a legume crop and enriches soil with pronounced nitrogen fertility
under the Egyptian agricultural system of intensive cropping. Also, it
improves soil physical properties (Graves et al 1996). Mass selection is an
effective method for improvement of fresh forage yield in multi-cut clover
varieties (Koraiem et al 1980, Omara and Hussien 1982, Radwan et al 1983
and Younis et al 1986). Mass selection in multi-cut Egyptian clover
varieties was successful for improving forage yield (Mikhiel, 1987). Abdel-
Galil et al (2008) reported that the isolated selection and cross- pollination
process appears to be a useful technique for developing highly efficient
populations. Family selection was more beneficial than mass selection and
provided higher results of 15.5% of the unselected base family mean after
one selection period (Bakheit 1985).



In Egyptian clover, Ahmed (2000) estimated heritability in broad
sense as 92.56 % Abdel-Galil et al (2008) found that fresh forage yield
heritability was as high as 88.7%. Rajab (2010) estimated heritability in
Egyptian clover and it was 83.93% in broad sense for most cuts. Ahmed
(1992) recorded heritability for fresh yield value as 80%.

Wide genetic variation gab was observed for morphological
characteristics with a forage yield (Bakheit 1989 a and b, Martinello et al
1992, Ahmed 2000 and 2006 a and b, Badawy 2013 and 2017 and Ahmed et
al 2015) and any progression in a breeding program depends on the degree
of the populations' genetic variation and the extent of the desirable traits
heritability. Abdel-Galil et al (2008) recorded that considerable progress
was achieved by selection in seven Egyptian clover varieties, heritability in
broad sense was high for seasonal fresh and dry forage yields (88.7 and
82.3% respectively).

Bakheit (2013) calculated the influences by 4.94% and 14.38% for
fresh forage yield and 13.22% for dry yield as a result of two selection
cycles in Berseem. Badawy (2013) studied the effect of seed yield selection
in Helaly variety fresh forage yield and found that the highest heritability
estimated among traits in both half sib and S; family from 0.64 to 0.75,
respectively. Abdel-Naby et al (2014) reported wide heritability in broad
sense of Berseem at first cut in one season. They obtained (98.2%, 98.7%
and 100% for fresh forage yield, dry forage yield and leaf/stem ratio).

The success of any program of selection to improve seed yield will
depend on the genetic variation existing within the initial population,
heritability of seed yield, the nature of correlations between seed yield and
other traits, especially forage yield and the intensity of selection applied.
Most of breeders have selected directly for seed yield to improve it
variability in multi-cut type of berseem clover has been studied for forage
yield and plant characters (Radwan and Abou-El-Fittoh 1970, Ali 1971,
Bakheit 1985, Rady 2008, Badawy 2013, Abd EI-Naby et al 2014 and
Ahmed et al 2015). Large genetic variability has been found for seed yield
and seed yield components. Recorded estimates for seed yield heritability
reached 0.63 (Bakheit 1989 a), 0.97 (Ahmed 1992), 0.52 (Martiniello and
Lannucci 1998a) and 0.595 (Rajab, 2010). Farid et al (1972) found that
seed setting percentage was responsible for most of seed yield variations
rather than 1000-seed weight .Phenotypic variation in seed yield amounted
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to 27% of obtained mean yield (Ahmed 1992),19.0% (Martiniello and
Lannucci 1998b), 27.3% (Ahmed 2000) and 12.7% (Rady 2008).

The objective of the present study was to calculate the gain from
selection and compare between the base population (C0) and the best five
half — sib families, and calculate genetic variance, heritability and
phenotypic correlation in order to improve the population’s productivity.

MATERIALS AND METHODS

This investigation was conducted at Nubaria Research Station during
three successive seasons from 2016/2017 to 2018/2019. Random seed
samples of one hundred and ten farmer's seed lots of multi cuts of berseem
populations collected from some Governorates of Egypt was established as
a base population in a breeding program to develop new forage berseem
varieties in Egypt.

First growing season 2016/2017:-

Equal quantities of the seeds of the 110 farmer's lots were taken and
mixed together and then planted in an isolated place to form the base
population (CO).

The first season experiment was laid out in a randomized complete
blocks design with 3 replicates. The plot size was 2x2m. Seeds were drilled
in 20cm apart with seeding rate of 20 kg/fad™. All cultural practices were
done according to the optimum levels for maximum production and
performance of berseem growing in the location. Four cuts were taken
during each growing season. At flowering, 16 populations with overall
visual characters were selected. The best plants in each plot for seed
yield/plant (300 plants = 5% selection intensity) were selected as parents to
produce the next cycle. Those plants were left for open pollination setting.
Seeds were harvested from each selected population separately and equal
parts were mixed to form bulk of the first cycle of family selection (C1).
Second growing season 2017/2018:

The selected populations (16 populations) and the check cultivar
(Gemmeiza-1) were grown in a randomized complete block design with 4
replications. Plot size was 2x2m and seeds were drilled in 20 cm apart with
a seeding rate of 20 kg/fad.™ four cuts were obtained. Five populations were
visually selected and random matted. The best plants in each plot for seed
yield/plant (300 plants = 5% selection intensity) were selected as parents to
produce the next cycle. Seeds were harvested from each selected

3


http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=seed+yield
http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=seed+yield
http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=seed+yield
http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=seed+yield

population separately and equal parts were mixed to form bulk of the
second cycle of family selection (Cz).
Third growing season 2018/2019:

The selected bulk population (C2) was evaluated against the selected
population (C1), the original (base) population and the five promising
families with the check cultivar Gemmeiza-1 for forage yield and yield
components at Nubaria Agric. Research Station during 2018/2019 growing
winter season. The experiment was arranged in randomized complete blocks
design with four replicates. Plot size was 3m x 4m. The first cut was taken
after 50 day from sowing date and the followed 3 cuts were taken at 30 days
cut interval. Fresh forage yield, dry forage yield, plant height, number of
branches/plant, number of seeds/head and 1000-seed weight were
determined. A statistical analysis for all the studied traits was performed
according to EI-Nakhlawy (2010) using ANOVA procedure of SAS
Software (2014) then the differences between the means were tested for
significance using LSD test at 0.05 level of probability.

The realized gains from selection was measured as the deviation
percentage of the overall cycle mean from the base population
(Falconer 1989) as follows:

Realized gain (%) relative to base population = [(C1 0r C2-Cp)/Cp] x 100.

The phenotypic and genotypic variances for the studied traits were
estimated by the method suggested by Al-Jibouri et al (1958).

The genotypic coefficient of variability (GCV) and phenotypic
coefficient of variability (PCV) were measured according to Burton (1952)
as follows:

G.C.V. = (o ¢ /grand mean) x 100
P.C.V. = (cp/ grand mean) x 100
Where; oc: represents genetic standard deviation.

o p . represents the phenotypic standard deviation

Heritability in broad sense was determined according to Falconer
and Mackawy, (1996) as follows;

H = 6%/ 6% x 100
Where: 6% is genotypic variance and 6%, is phenotypic variance.
RESULTS AND DISCUSSION

Table (1) showed that highly significant differences were observed

among the selection cycles in the analysis of variance for plant height,
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leaf/stem ratio, No of branches/plant, fresh forage yield, dry forage yield,
seed No/head, seed yield kg/fad and 1000- seed weight. Highly Significant
differences were detected between the base population and the two cycles of
mass selection for all studied traits. Highly significant differences were also
shown between population of C2 and C1, for No of branches/plant, seed
No/head and seed vyield kg/fad. On the other hand, non- significant
differences were observed for plant height, and 1000-seed weight. This
indicates that characters showing significant variations are considered as
quantitative traits (used in designing a breeding strategy for the
improvement of Berseem crop). This is in harmony with that reported by
Abou El-Shawareb (1971), Bakheit (1989 b), Ahmed (2000), Ahmed (2006
a) and Bakheit et al (2007).

Table 1. Analysis of variance of plant height, leaf/stem ratio, No of
branches/plant, fresh and dry forage yield, seed No /head,
1000- seed weight and seed yield/of the base population, first
(C1) and second (C1) cycles of mass selection of berseem.

MS

SOV |[dff Plant Leaf/ Noof | Fresh| Dry Seed 1000 Seed yield
. stem |branches/| forage | forage Seed

height . . . No/head : Kg/fad

ratio plant | yield | yield weight

Replicates|3| 9.778 |0.00020| 0.0099 | 0.498 |0.0271| 0.1558 | 0.1177| 3.205

AC)TCCI)QSQ 2| 61.75** 10.0201**| 1.489** |29.26**|1.011**|87.030**| 0.813* [47762.59**

Bf;g;’s 1]108.37%*| 0.040%* | 2.312%* |46.76**|1.511**[172.53%*|1.440**|92994.04**

C1lvs C2 |1[15.125NS|0.0002**| 0.667** |11.76**|0.511**| 1.522** |0.186NS| 2531.16**
Error |6]| 9.527 |0.00005| 0.0045 | 0.486 | 0.042 | 0.046 | 0.134 5.713
Ns: not significant at p < 0.05. *, **: significant at p< 0.05 and p <0.01,

respectively.

Table (2) showed the means of plant height, leaf/stem ratio, No of
branches/plant, fresh forage vyield, dry forage vyield, seed vyield, seed
No./head and 1000-seed weight of the base population and selected cycles
grown together under the same field conditions. Means of both the C1 and
C2 cycles for all studied berseem traits were significantly greater than the
base population (C0). Means of the C2 cycle were significantly higher than
those of the C1 for No of branches/plant, seeds No/head and seed yield
kg/fad, leaf/stem ratio, fresh forage yield and dry forage yield. The results
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indicated the positive effect of selection to improve berseem forage yield.
The highest mean value for plant height was observed for C2 with value of
68.50 cm. Fresh forage yield was increased by selection and the highest
value was 12.825kg/m? for second cycle selection (C2). Also for dry forage
yield, the highest value was 2.23kg/m? for C2 .Also seed No/head, 1000-
seed weight and seed yield, showed the same trend.

Table 2. Means of plant height, leaf/stem, No of branches/plant, fresh
and dry forage yield, seed No /head, 1000-seed weight and
seed yield/of the base population, first (C1) and second (C2)

cycles of mass selection of berseem.
Fresh Dry 1000

Plant Leaf/stem No of forage | forage Seed Seed Seed
Character | height . branches/ rag rag No/ . yield
(cm) ratio plant yield yield head weight Kg/fad

(kg/m2) | (kg/m2) ()]

Base
population | 54.75 | 0.520 2.520 7.425 1.229 |30.882| 4.060 [277.413
(C0)
First cycle
of selection| 65.75 | 0.637 3.162 10.400 | 1.729 |38.490| 4.642 |446.368
(C1)
Second

cycle of

selection 68.50 | 0.647 3.740 12.825 | 2.234 |39.362| 4.947 |481.943
(C2)

LSD: (0.05)

5.34 0.012 0.117 1.206 0.354 | 0.373 | 0.634 | 4.135

Table (3) showed the realized gains from selection estimated as the
percentage deviation of the mean of the base population. The results reveal
that direct selection was effective in improving the studied/traits after the
second cycle of mass selection by 25.11% for plant height, 24.42% for
leaf/stem ratio, 48.41% for No of branches /plant, 72.72% for fresh forage
yield, 81.17% for dry forage yield, 27.46% for seed No/head, 21.84 for 100
seed weight and 73.72%for seed yield kg/fad. However, the realized gain
from selection after C1 were 20.09, 22.50, 25.47, 40.06, 40.68, 24.63, 14.33
and 60.90% for the previous traits, respectively. This result is in agreement
with Bakheit (1989a) and Martiniello and Lannucci (1998a) discussed that
the response of berseem to selection was mainly directed for high yield
expression.



Table 3. Realized gain from two cycles of mass selection for plant
height, leaf/stem ratio, No of branches/plant, fresh forage
yield, dry forage yield, seed No /head, 1000- seed weight and
seed yield kg/fad in the two cycles of selection measured in
percentage relative to base population.

Plant | Leaf/ | No.of | TN | DY 1 seeq | 1000- | Seed
Base |Cycle of |, . forage | forage )
. _|height| stem |branches/| . . No/ | Seed | yield
pop.. |selection (cm) | ratio | plant yield yield head | weight | kg/fad
(kg/m?) | (kg/m?)
co C1 20.09 | 22.50 | 25.47 40.06 40.68 | 24.63 | 14.33 | 60.90
Cc2 25.11| 2442 | 48.41 72.72 81.17 | 27.46 | 21.84 | 73.72

Table 4 showed highly significant differences among families at P>
6.01 for all the studied traits. Also the differences between the five selected
families and the base population were significant at P> 0.01.Significant
differences at P< 0.01 were found among the selected five families
concerning all the studied traits.

Table 4. Analysis of variance of plant height, leaf/stem, No of
branches/plant, fresh and dry forage yield, seed No/head,
1000- seed weight and seed yield for the base population, C1,
C2, five selected families and the check cultivar of berseem.
MS
Leaf/ No. of Fresh Dr 1000-
sov df : I_ant stem |branches/| forage fora}g;e Seed Seed | Seed yield
eight - - - No/head .
ratio plant yield yield weight
Replicates [3| 142.76 | 0.0004 | 0.005 | 0.732 [0.0209 | 0.308 [ 0.124 | 26.175
Genotypes | 8 [ 58.375** |0.0088**| 0.520** [19.660**|0.835** 57.298** |0.546**[30431.87**
Base vs
selected | 1|210.67**|0.009** | 1.386** |29.601**|1.282**|57.796** |0.756** [14695.86**
families
check vs
selected | 1| 203.01* [0.006** | 1.075** | 21.41** |1.160**|30.876** |0.189** [13218.03**
families
Between
selected |4 |33.175%* [0.0053**| 0.294** |12.494**|1.138**|62.407** |0.638** [29146.38**
families
Error
24| 17.97 |0.00005| 0.0086 | 2.967 | 0.096 | 0.141 | 0.054 | 15.05
(Genotypes)
Error
(selected [12| 8.408 |0.00007| 0.0119 | 2.234 | 0.139 | 0.212 | 0.031 | 21.983
families)

* %% significant at p< 0.05 and p <0.01, respectively.
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Table (5) presented the means of all studied traits for base
population and the selected families. Regarding plant height, mean values
ranged from 70.25 to 62.50 cm for H.S families Compared with 54.75 cm
for base population. Significant differences were detected among the five
H.S. families and the base population. All the H.S were taller than the base
population. Considering leaf/stem ratio, it ranged from 0.630 to 0.540 for
the H.S families compared with 0.520 for base population for their more,
five H.S families were significantly higher than the base population after
one cycle of family selection. Regarding No of branches/ plant, mean values
ranged from 3.455 to 3.050 for H.S families compared with 2.520 for base
population. As for fresh forage yield, it ranged from 9.40 to 12.375 kg/ m2.
Five families were significantly higher than the base population. 7.430 kg/
m? in fresh forage yield. Dry forage yield ranged from 1.584 to 2.046 kg/ m?
for family G.5 and five families were significantly higher than the base
population at 1.229 kg/ m2.

Table 5. Means of plant height, leaf/stem ratio, No of branches/plant,
fresh and dry forage yield, seed No /head, 1000- seed weight
and seed yield kg/fad for the base population, C1, C2, five
selected families and the check cultivar of berseem.

Fresh
Plant Leaf/ No of Dry Seed
Genotype height stem  |branches/ fo;';?je forage yield Ngfr?:a d wgohi?? yield
(cm) ratio plant (IZg /m?) (kg/m?) gt (kg/fad)
G.1 70.25 | 0.630 3.455 12.375 2.004 38.165 | 5.202 | 435.355
G.2 65.25 | 0.540 3.307 9.850 1.777 40.030 | 4.585 | 436.423
G.3 62.50 | 0.580 3.050 10.525 1.834 30.815 | 4.395 | 261.313
G4 66.50 | 0.580 3.257 9.40 1.584 34.200 | 4.315 | 303.378
G.5 67.75 | 0.617 3.117 10.875 2.046 38.090 | 4.185 | 282.588
Check cultivar| 58.50 | 0.542 2.755 9.600 1.780 32.017 | 4.775 | 406.783
C2 68.50 | 0.647 3.74 12.325 2.234 39.360 | 4.947 | 481.943
C1 65.75 | 0.637 3.162 10.40 1.729 38490 | 4.642 | 446.368
Base Pop.(C0) | 54.75 | 0.520 2.520 7.430 1.229 30.883 | 4.060 | 277.413
LSD (0.05) | 6.187 | 0.011 0.135 2,514 0.453 0.549 0.340 5.672

Estimates of the genetic parameters for all the studied traits. Table 6
showed that the GCV and PCV values were 3.74% and 4.33% for plant
height, 6.281 and 9.81% for leaf/stem ratio, 8.38% and 8.08% for No of
branches/plant, 15.39 and 16.98% for fresh forage yield, 27.02% and
28.85% for dry forage yield, 11.02 and 11.04% for seed No/head, 8.52%
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and 8.73% for 1000-seed weight and 24.81% and 24.83% for seed yield,
respectively. Broad-sense heritability values were high for plant height, No
of branches/plant, fresh forage yield, dry forage yield, seed No/head, 1000
seed weight and seed yield with values of 74.65%, 96.04%, 82.13%,
87.77% , 99.66%,95.45% and 99.92% respectively. But it was of medium
value for leaf/stem ratio with value of 41.92%. Similar results were reported
by Farid et al (1972) who detected large figures of variability for seed yield.
They added that seed setting percentage was responsible for most of seed
yield variations rather than 1000 seed weight. Ahmed (1992) pointed out
that phenotypic differences among berseem entries in seed yield amounted
to 30.31 and 27% of obtained mean yield for the first, second season and
combined yield. Ahmed (2000) revealed that, phenotypic coefficient of
variation for seed yield was 27.32%. EI-Nahrawy (2007), reached that PCV
for yield across seasons was high. Rady (2008) showed a (PCV) for seed
yield as 12.7%. Rajab (2010) recorded the highest (PCV) values for seed
yield followed by number of seed inflorescence™. Rady (2008) found the
lowest significant PCV values for seeds per inflorescence in Saidi and
Meskawi populations, which were insignificantly different (37.13 and
41.6% seed head™, respectively).

Malengier and Baer (2007) estimated heritability of seed yield in red
clover. Estimates were high amounted to 82% in the first season. Bakheit
(1989a) estimated broad sense heritability for seed yield of berseem clover
from variance components as 63.03%. Ahmed (1992) reached an estimate of
97% for seed yield of berseem. Rajab (2010) estimated heritability in broad-
sense for seed yield as 96%.

Genetic gain from selection of the top 20% of half-sib families in all
studied populations was parallel to what noticed with 10% selection
intensity with the advantage of keeping larger variability that enable
successive cycles of selection. Abou-EI-Shawareb (1971) obtained a gain
from selection reached 19.9 to 29.0% in seed yield of Meskawi berseem
clover. Bakheit (1989a) recorded a realized gain in seed yield from selection
amounted to 17.47%. Ahmed (2000), obtained a realized gain in seed yield
of berseem of 8.55% from index selection. Ahmed (2006a) obtained a
lowest gain from selection in seed yield when half-sib families were
evaluated. Bakheit et al (2007) recorded a realized gain in seed yield of
berseem ranging between 13.59 and 18.45%. Commonly, the genetic
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coefficient of variability is a measure of relative genetic variation. Breeders
can't rely on such measure alone, because it is a function of both genetic
variation and population mean.

Table (6) Phenotypic (62Ph) and genotypic variance (62G), phenotypic
(PCV%) and genotypic coefficients of variability (GCV%),
Heritability(H%) , for various traits of berseem genotypes.

Plant | Leaf/ | No. of Fresh Dry Seed No 1000 Seed

height| stem |branches/| forage | forage /head Seed yield
(cm) | ratio plant yield yield weight | kg/fad

6’ 6.191 | 0.0013 | 0.0705 2.565 0.249 | 15.548 | 0.151 |7281.099

6°Ph 8.293 | 0.0031 | 0.0734 3.123 0.284 | 15.601 | 0.159 | 7286.59
GCV (%0)| 3.74 | 6.281 8.38 15.39 27.02 | 11.02 8.52 24.81
PCV (%) | 433 | 9.81 8.08 16.98 28.85 | 11.04 8.73 24.83
H (%) |74.65| 41.92 96.04 82.13 87.77 | 99.66 | 95.40 99.92

Genetic
parameter

Table (7) showed significant correlation coefficients among studies
traits. Positive correlations between all studied traits suggested the
possibility of developing new improved cultivars of berseem that means
inherent relationship between all the traits. This is in agreement with Schaaf
et al (1962), El-hattab et al (1969), Bakheit(1989a), and Ahmed (2006b).
Bakheit (1985) applied mass and family selection for improving seed-yield
of single-cut berseem. He reported a weak correlation between seed and
both of fresh and dry forage yields. Martiniello and Lannucci (1998a)
recorded that half-sib selection for seed yield was correlated with an
improvement in dry matter. Ahmed (2006 a) postulated a correlated
response in fresh and dry forage yield and leaves/stem ratio when practiced
recurrent selection for protein yield. Bakheit et al (2007) recorded positive
responses to selection in seed yield, fresh and dry forage yield. They added
that all traits were positively correlated. Abdalla et al (2009) concluded that
seed yield improvement was correlated with an improvement in vegetative
growth and forage yield. Abdalla and Abd EI-Naby (2012) through
discussion to the relation between seed setting potentiality and pollination
pattern, they suggested the possibility of developing new improved cultivars
of berseem that have high seed and forage yield. Ahmed and Rady (2016)
reported that green and dry forage yields in berseem were positively and
strongly correlated.
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Table 7. Correlation coefficients among different forage yield traits.

Plant| Leaf/ No of Fresh Dry Seed 1000- Seed
; forage | forage Seed :
height| stem |branches/| . . No/ - yield
(cm) | ratio plant yield yield head weight kg/fad
(kg/m2) | (kgm2) (9)
Plant height |1.000]0.816**| 0.903** | 0.846** | 0.757** [0.786** 0.511* | 0.415
II::&\;/stem 1.000 | 0.742** | 0.843** | 0.736%* (0.608** 0.497 | 0.407
'\[‘)?a?]ftbramhes 1.000 | 0.843** | 0.774** (0.765**| 0.620%* 0.586**
frlglsg forage 1.000 | 0.936%* |0.626%*| 0.747** 0.532**
Dry forage 1.000 [0.612** 0.617** | 0.476
Yield
Seed no. /head 1.000 | 0.467 |(0.683**
1000 Seed 1.000 |0.831**
weight
Seed yield 1.000
* %% significant at p< 0.05 and p <0.01, respectively.
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