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ABSTRACT

This study was carried out at Shandaweel Agricultural Research Station,
Sohag Governorate, Egypt, during 2007/2008 and 2008/2009 seasons to estimate
mean performance, genetic variability, heritability and genetic advance (GS%) of eight
genotypes of onion. These genotypes were Shandaweel 1, Giza 6 Mohassan, Giza 20
Original, Sabeeni, Shandaweel Early, Giza 20 White Flesh, Giza White and Giza Red.
The highest means of plant height, number of leaves/plant, plant fresh weight were
obtained by Giza Red genotype in both seasons. The highest means of plant dry
weight was obtained by Giza 20 Original and Giza 6 Mohassan in the first and second
seasons, respectively. The earliest genotype in maturity was Sabeeni followed by
Shandaweel Early and Giza White, While Giza 20 Original and Giza Red were the
latest genotypes. Giza Red genotype had the highest average total yield/fed followed
by Giza 20 Original. While Sabeeni genotype had the lowest mean yield. Giza 6
Mohassan attained the highest mean of marketable yield/fed, while Giza 20 White
Flesh genotype showed the highest means of average bulb weight and remained
bulbs%. The lowest means of culls yield/fed, double bulbs% and bolters% were
obtained by Sabeeni genotype. Total soluble solids percentage (TSS%) was not
significantly affected by onion genotype. Herltablllty in broad sense (H%s) ranged from
13.04 to 97.35%. The highest estimate of H%s was obtained for culls yield followed by
remained bulbs% and total yield. Percentages of genetic advance (GS%) ranged
between 5.32% for bulbing ratio and 80.31% for double bulbs%. High Percentages of
H?%s along with high GCV% and GS% were observed for culls yield and double
bulbs%. High percentages of H2bs along with low GCV% and GS% were noticed for
days to maturity and TSS%.

INRODUCTION

Onion (Allium cepa L.) is one of the most important vegetable crops of
Alliaceae family in the world. Successful onion production depends on the
selection of varieties that are adapted to different conditions imposed by
different environments. Thus, evaluations of local onion genotypes have been
carried out all over the world. Most of these characterizations are based
either on morphological, agronomical or physical and chemical
measurements. Successful bulb production in any district depends upon
selecting cultivars that will grow and bulb satisfactorily under the conditions
imposed by a specific environment (Jones and Man, 1963). Wide variations
in bulb characteristics were observed among the cultivated genotypes by
several workers. El-Kafoury et al. (1996) noticed that Hazera 7 cv. was the
earliest in maturity, followed by other cultivars which did not show wide
variations in between. The highest bulb weight, marketable and total bulb
yields were produced from Composite 16 cv., whereas Composite 8 and Ben
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Shemen produced the lowest means for the previous mentioned traits. The
highest culls yield was obtained from Hazera 7, followed by Giza20, Behairy
No Pink and Ben Shemen. Bulbs of Composite 16, Giza 20 and Behairy No
Pink proved to be the best in keeping quality, while Hazera 7 was the worst
one in storability. Mohamed and Gamie (1999) revealed that Giza 20 cultivar
was the best in plant height, number of leaves/plant, bulb weight and total
yield as compared to Shandaweel 1 and Giza 6, while, Shandaweel 1 cultivar
was the best for the early bulb development. Leilah et al. (2003) cleared that
local onion strains markedly differed in most of growth and yield
characteristics. Gamie and Yaso (2007) stated that the genotypes of Giza 20
Pink Flesh, Giza 20 White Flesh and Giza 20 Original were the tallest in plant
height. Giza 20 Original was the highest in total soluble solids (TSS%) among
the tested genotypes, while, Giza 20 White Flesh showed the greatest
potential for storage. Yaso (2007) reported that Giza 20 and Red Giza and
(Giza 20 x TEYG) genotypes had the highest means for plant height and No.
of leaves/plant, while Comp. 13 Oblong gave the lowest ones. Compo. 13
Ob. was the earliest in bulb maturity, while Giza 20 and Red Giza were the
latest ones. Giza 20, Red Giza, (Giza 20 x TEYG) and Group of Composites
were the highest in total and marketable yield and average bulb weight.
Mohanty and Prusti (2001) studied the behavior of 12 varieties of onion
during kharif season. They concluded that Arka Kalyan recorded the highest
yield (21.06 t/ha) followed by Arka Niketan (19.64 t/ha) and Pusa Madhavi
(18.96 t/ha), while Agrifound Dark Red and N 53 displayed moderately high
yield of 18.06 and 17.85 t/ha, respectively. In Ghana, Abbey et al. (2000)
grew eight short-day onion cultivars for storability assessment under natural
ventilation. They recorded that physiological weight loss at the end of the 6
months of storage in all cultivars ranged from 35 to 90 percent. Rots and
sprouts were generally low in the Red onion bulbs.

For starting any improvement work, information about the genetic
variability in the population is a prerequisite. Mohanty (2001) revealed that
moderate to high estimates of heritability, genotypic coefficient of variation
(GCV) and genetic gain from selection (GS%) were recorded for weight of
bulb and number of leaves/plant which could be improved by simple
selection. Haydar et al. (2007) pointed out that among the parameters, plant
height, bulb yield and bulb length were found to show high broad sense
heritability. Bulb yield per hectare and number of green leaves per plant had
high broad sense heritability estimates with high genetic gain. Pavlovi¢ et al.
(2003) cleared that the phenotypic coefficient of variation (PCV) for bulb yield
of onion was greater than genotypic coefficient of variation (GCV). They
added that heritability confirmed that the genotypic variability was strong in
the overall phenotypic variability. Yaso (2007) reported that high values of
heritability, GCV%, and GS% were observed for total and marketable yield
and bulb weight. While moderate to high estimates of heritability coupled with
low GCV% and GS% were noticed for days to maturity.

The objectives of this work were (a) to evaluate the performance of
some Egyptian onion genotypes and (b) to assess the magnitude of genetic
variability, heritability and genetic advance from selection of important traits of
onion.
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MATERIALS AND METHODS

The present study was conducted at Shandaweel Research Station ,
Sohag Governorate, Egypt, during 2007/2008 and 2008/2009 seasons to
evaluate the performance of eight onion genotypes and to estimate the
genetic variability, heritability and expected genetic advance from selection.
These genotypes were Shandaweel 1, Giza 6 Mohassan, Giza 20 Original,
Sabeeni (local strain), Shandaweel Early (selected from Shandaweel 1), Giza
20 White Fresh (selected from Giza 20 Original), Giza White and Giza Red.
Seeds of the eight genotypes were sown in the nursery on the 1% of
September of each growing season. Transplanting was done in the 1% of
November in both seasons. These genotypes are representing a diverse
genetic base and all of them have maintained for a number of years in Egypt
by Onion Research Section, ARC, Egypt. The soil of the experimental field
was clay loam. The plot size was 2x3 m (1/700 feddan). Each plot consisted
of 10 rows spaced at 20 cm with 3 m long. Seedlings within each row were
spaced at 7 cm. All cultural practices concerning onion production were
applied. The experimental design used in this experiment was randomized
complete blocks design in three replicates.

Data recorded:
Vegetative growth characteristics:

After 120 days from transplanting, 10 randomly selected plants were
taken from each plot to measure plant height (cm), number of leaves/plant,
plant fresh weight (g), plant dry weight (g) and bulbing ratio. Bulbing ratio =
bulb diameter (cm)/nick diameter (cm), according to Mann (1952). Number of
days from transplanting to bulb maturity was counted. Maturity stage was
determined based on both softening of bulb neck and 50% top-down of bulb
leaves.

Bulb yield and its components:

At harvest time, all plants in the experimental plot were uprooted and
the following data were recorded:

a- Total yield (ton/fed): It was calculated on basis of yield for the experimental
plot in tons/fed.

b- Marketable yield (ton/fed): It was determined as the weight of single bulb
yield for each experimental plot.

c- Culls yield (ton/fed): It includes bulbs of less than 3 cm diameter, doubles,
bolters, off-color and scallions.

d- Average bulb weight (g): It was calculated by dividing weight of single
bulbs by its number.

e- Percentage of double bulbs: It was estimated by dividing number of double
bulbs by the total number of bulbs x 100.

f- Percentage of bolters: It was estimated by dividing number of bolter bulbs
by the total number of bulbs x 100.

Internal bulb characteristics:

At harvest, a random sample of 10 bulbs was taken from each plot,
and cross sectioned to record number of entire rings which completely
encircling the growing centers and number of growing centers with one or
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more contact growing points. Percentage of total soluble solids (TSS %) was
determined at the end of the storage period, by using a hand refractometer.
Storageability:

Marketable yield of each plot was placed in common burlap bags and
kept under normal storage conditions. Weight of remained bulbs after 180
days was recorded for each plot and divided by marketable yield x 100.

Statistical analysis:

The analysis of variance was carried out separately for each season,
then a combined analysis for the two seasons was calculated (Gomez and
Gomez, 1984). Significance of difference among means was tested using
LSD method. Estimates of phenotypic and genotypic variance were obtained
from the combined analysis for the eight genotypes. The expected mean
squares were calculated according to Snedecor and Cochran (1967). Broad
sense heritability (szs) was calculated according to Falconer (1981) as
follows:

H?s = 6%/ 6°pn X 100
Where
6°, is the genotypic variance = (MSy— Msg,)/ry
6°pn is the phenotypic variance = 6°;+ 6°5,+ (6%/r)
Where:
6% = MS,.
6%, = (MSg—~ Ms,)/r
r = replications
Y= years
The phenotypic coefficient of variation (PCV) was calculated as:
PCV = 6%,/ I x 100

The genotypic coefficient of variation (GCV) was calculated as:
GCV =6, /T x 100.

Where: I =Grand mean of all genotypes.

Predicted genetic advance under selection (GS) in absolute units and
as percentage of grand mean (GS%) was computed according to Johnson et
al. (1955) as follows:

GS = K x H?s X 6.
Where: K is the selection differential and equals 2.06 at selection intensity
of 5%.
GS% = GS/r x 100

RESULTS AND DISCUSSION

Performance of genotypes:
Vegetative growth characteristics:

Results in Table (1) indicated significant differences among the eight
genotypes for plant height, number of leaves/plant, plant fresh weight, plant
dry weight, bulbing ratio and number of days to maturity in both seasons.

It is clear from the data that the highest means of plant height, number
of leaves/plant, plant fresh weight were obtained by Giza Red genotype in
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both seasons. The highest mean of plant dry weight was obtained by Giza 20
Original in the first season and by Giza 6 Mohassan in the second season.
For the bulbing ratio, Shandaweel Early and Sabeeni attained the highest
means in the first and second seasons, respectively. Data also revealed that
Giza White gave the lowest means of plant height in the first season, and
plant fresh weight and plant dry weight in both seasons. While, Sabeeni
genotype gave the lowest means of number of leaves/plant in both seasons
and plant height in the second season. Giza 20 Original and Giza Red
attained the lowest means of bulbing ratio in the first and second seasons,
respectively. The differences between onion genotypes in respect to
Vegetative growth characteristics were reported by other investigators
including Mohamed and Gamie (1999), Gamie et al. (2000), EIl-Damarany
and Obiadalla-Ali (2005), Gamie and yaso (2007) and yaso (2007).

From data in Table (1) it could be concluded that there were a wide
range among genotypes in number of days to maturity. The earliest
genotypes in maturity were Sabeeni (108.00 and 100.33 days) and
Shandaweeel Early (111.00 and 117.6 days). While, Giza 20 Original (133.67
and 127.33 days) and Giza Red (137.00 and 136.33 days) were the latest
genotypes in the maturity. These results may be attributed to the genetic
variations between genotypes in the first and second seasons, respectively.
The results of this research match the results of Leilah et al. (2003), El-
Damarany and Obiadalla-Ali (2005) and Yaso (2007) who reported that there
were a wide differences among onion genotypes in respect to number of days
to maturity.

Bulb yield and its components:

It is obvious from Table (2) that the differences between means of total
yield/fed, culls yield/fed, bulb weight and percentage of double bulbs of the
eight genotypes were significant in both seasons, while marketable yield/fed
and bolters% were significantly affected by genotype in the first season only.

Data revealed that Giza Red genotype had the highest mean total
yield/fed (19.09 and 18.67 t/fed), followed by Giza 20 Original (18.29 and
18.52 t/fed) with no significant differences between them in the first and
second seasons, respectively. While Sabeeni genotype had the lowest
means for bulb yield (14.58 and 12.72 t/fed) in the first and second seasons,
respectively (Table 2). These results are in partial agreement with the
findings of Mohamed and Gamie (1999). Genotypic differences in onion yield
were reported by many investigators (Mohanty and Prusti, 2001; Leilah et al.,
2003; El-Damarany and Obiadalla-Ali, 2005 and Yaso, 2007).

Results of marketable yield indicated that the highest means were
obtained from Giza 6 Mohassan (14.30 and 14.82 t/fed), while the lowest
ones were obtained from Shandaweel 1 (11.90 t/fed) and Sabeeni (11.32
t/fed) in the first and second seasons, respectively. Results also indicated
that Giza 20 White Flesh showed the highest means of bulb weight (109.64
and 104.379) in the first and second seasons, respectively. These results are
in partial agreement with that reported by Gamie and yasso (2007). The
lowest means of culls yield, double bulb% and bolters% were obtained by
Sabeeni genotype in both seasons.
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Giza 20 Original exhibited the highest means of culls yield/fed (5.65 and 5.88
t/fed) and double bulbs% (9.17 and 10.62%) while Shandaweel 1 attained the
highest means of bolters% (1.08 and 0.64%) in the first and second seasons,
respectively (Table 2).

Internal bulb characteristics:

Data presented in Table (3) showed that the tested genotypes
exhibited significant differences in mean number of entire rings and number
of growing centers in the second season only. Results revealed that Giza
Red gave the highest means of number of entire rings/bulb, while Giza White
gave the lowest means, in both seasons. For number of growing
centers/bulb, data showed that Giza White attained the highest means of
number of growing centers/bulb, whereas Sabeeni genotype attained the
lowest means, in both seasons. The differences between onion genotypes in
respect to these traits were reported by El-Sayed and Atia (1999) and Abo-
Dahab (2006).

Data also showed that mean percentage of total soluble solids (TSS%)
was not significantly affected by different genotypes in both seasons (Table
3). These results confirm those of Singh (1993), Pakyurek et al. (1994) and
Leilah et al. (2003). However, it could be noticed that Giza White attained the
maximum values of TSS%, while Giza 6 Mohassan attained the minimum
means in both seasons.

Table (3): Means of internal bulb characteristics and remained bulbs
(%) for 8 onion genotypes evaluated in 2007/2008 and

2008/2009 seasons.
Season 2007/2008 Season 2008/2009
Genotypes No_of No (_)f T.S.S Remained No_of No (_)f T.S.S Remained
e_ntlre growing (%) bulbs e_ntlre growing (%) bulbs
rings | centers (%) rings | centers (%)
handweel 1 3.45 3.00 14.28 | 55.24 3.55 2.89 14.22 56.69

iza 6 Mohassan 4.11 2.76 14.00 | 57.00 3.63 3.11 13.39 59.26
iza 20 Original 3.89 2.55 15.22 | 61.45 3.00 2.89 14.22 59.41
{abeeni 3.89 217 14.78 | 56.69 3.22 2.22 14.72 62.01
handweel Early 4.11 3.00 14.50 | 61.91 3.55 2.89 14.11 57.11
iza 20 White Flesh| 3.44 2.84 14.50 | 62.11 3.55 3.45 14.11 66.60

iza White 2.89 3.11 15.72 | 41.56 2.78 3.89 15.39 | 40.98
iza Red 4.33 244 14.05 | 52.02 4.23 2.54 13.78 54.36
LSDsq, N.S N.S N.S 9.70 0.72 0.91 N.S 8.26

N.S = not significant at 0.05 probability level.

Storageability:

Data presented in Table (3) indicated significant differences among the
studied genotypes for remained bulbs%. Giza 20 White Flesh had the
superiority for obtaining the highest remained bulbs% (62.11 and 66.60%) in
the first and second seasons, respectively. These results were in agreement
with those reported by Gamie and yasso (2007) who found that Giza 20
White Flesh showed the greatest potential for storage. Giza White had the
lowest means of remained bulbs% (41.56 and 40.98%) in the first and second
seasons, respectively. It is clear from the previous results that Giza White
had the lowest storageability (Table 3). Therefore, it is recommended to
market the bulb yield of this genotype as soon as it is harvested. The
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differences between studied genotypes in storageability may be due to the
genetic variation between them. The differences between onion genotypes in
respect to storageability were reported by many investigators (Warid and
Loaiz, 1993; El-kafoury et al., 1996; Abbey et al., 2000 and Leilah et al.,
2003).

Genetic parameters:

Estimates of phenotypic (PCV) and genotypic (GCV) coefficient of
variation, broad sense heritability (szs), genetic advance under selection in
absolute units (GS) and genetic advance expressed as a percentage of grand
mean for the studied traits are presented in Table (4).

The highest estimate of coefficient of phenotypic variation (PCV) was
observed by double bulbs% (44.48%) followed by culls yield (36.27%) and
bolters% (33.18%). While the lowest PCV estimate was observed by TSS%
(4.11%) followed by marketable yield/fed (8.34%) and days to maturity
(8.47%). The highest estimate of genetic coefficient of variation (GCV) was
noticed by double bulbs% (41.64%) followed by culls yield (35.79%) and
bolters% (24.98%). While the lowest GCV estimate was noticed by TSS%
(3.86%) followed by marketable yield/fed (6.34%) and bulbing ratio (7.15%).
The relatively high genetic coefficient of variation for some traits indicated
that these traits might be more genetically predominant and would be
possible to achieve further improvement in them. In general, the estimates of
phenotypic coefficient of variation (PCV) were higher in magnitude than
genotypic coefficient of variation (GCV) for all studied characters, but the gap
between PCV and GCV was narrow for days to maturity, total yield, culls
yield, average bulb weight, TSS% and remained bulbs%, indicating a little
influence of environment in the expression of these characters. Thus,
selection for the improvement of such characters based on phenotype would
be rewarding in the present genotypes.

Estimates of heritability in broad sense (szs) ranged between 13.04 to
97.35%. High estimates of (szs) were obtained for culls yield/fed (97.35%),
remained bulbs% (88.92%), total yield/fed (88.16%), days to maturity
(88.09%), TSS% ( 87.82%) and double bulbs% (87.64%), while moderate
and low estimates were observed for the remaining attributes (Table 4). High
heritability estimates for some traits indicated that they were little affected by
environmental factors and hence these traits may be improved by selection.
Estimates of genetic advance (GS%) based on 5% selection intensity ranged
from 5.32% for bulbing ratio to 80.31% for double bulbs%. High estimates of
heritability along with high GCV% and GS% estimates were observed for
culls yield/fed and double bulbs % which might be attributed to additive gene
action in regulation of their expression. This indicated that simple selection
process for these traits would certainly results in improvement in the studied
genotypes. High heritability along with low GCV% and GS% estimates were
noticed for days to maturity and TSS%. This indicated that these traits might
be governed by non-additive gene action and the interaction between
genotypes and environment, and hence these traits may be improved by
development of hybrid varieties. Results of genetic parameters were similar,
more or less to those reported by Rajalingam and Haripriya (1988), Wall and
Corgan (1999), Mohanty (2001) and Yaso (2007).
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Table (4): Estimates of of phenotypic (PCV) and genotypic (GCV)
coefficient of variation, heritability (szs) and expected
genetic advance for 8 genotypes of onion (data are
combined across 2007/2008 and 2008/2009 seasons)

Characteristics Parameters 7

Grand mean PCV GCV H%s GS GS%
Plant height (cm) 67.50 11.35 7.70 45.94 7.25 10.74
No of leaves/plant 9.42 18.41 14.08 58.47 2.09 22.18
Plant fresh weight (g) 168.88 18.01 15.88 77.72 48.71 28.84
Plant dry weight (g) 18.19 18.78 15.26 65.98 4.64 25.53
Bulbing ratio 3.06 19.81 7.15 13.04 0.163 5.32
Days to maturity 121.17 8.47 7.95 88.09 18.63 15.37
[Total yield (t/fed) 16.81 11.44 10.74 88.16 3.49 20.76
Market. Yield (t/fed) 13.01 8.34 6.34 57.77 1.29 9.92
Culls yield (t/fed) 3.79 36.27 35.79 97.35 2.76 72.82
/Aver. Bulb weight (g) 92.52 10.56 9.57 82.16 16.52 17.87
Double bulbs (%) 6.34 44.48 41.64 87.64 5.09 80.31
Bolters (%) 0.522 33.18 24.98 56.67 0.20 38.73
No of complete rings 3.60 12.73 10.39 66.66 0.629 17.84
No of growing centers 2.85 15.17 12.60 68.98 0.615 21.56
T.S.S (%) 14.44 4.11 3.86 87.82 1.07 7.44
Remained bulbs (%) 56.53 12.69 11.97 88.92 13.14 23.24

Conclusion:

From the data presented in this study, it can be concluded that Giza
Red and Giza 20 Original were the best genotypes in total yield/fed, Giza 6
Mohassan was the best in marketable yield/fed, Sabeeni was the earliest in
maturity and Giza 20 White Flesh was the best in storageability.
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Table (1): Means of vegetative growth characteristics for 8 onion genotypes evaluated in 2007/2008 and

2008/2009 seasons.
2007/2008 2008/2009
Plant | Plant Plant
Genotypes hPI_ant No of fresh dry Bulbing | Days to Pl_ant No of fresh Plan_t dry Bulbing | Days to
eight | leaves/ . X . . height | leaves/ . weight . .
weight | weight ratio maturity weight ratio maturity
(cm) plant (9) (9) (cm) plant (9) (9)
handweel 1 74.44 8.45 15445 18.33 242 119.67 | 56.22 8.78 166.89 | 17.89 3.59 120.00
iza 6 Mohassan 79.22 9.56 |222.00 | 22.99 2.4 125.67 | 64.67 10.44 185.57 | 20.11 3.07 125.33
iza 20 Original 79.67 10.22 | 192.23 | 24.11 1.94 133.67 | 61.78 8.44 151.10 | 16.34 3.94 127.33
abeeni 61.67 7.22 115011 | 17.11 2.90 108.00 | 51.67 7.78 140.31 18.22 4.47 100.33
handweel Early 64.00 9.78 |187.78 | 21.22 3.58 111.00 | 66.00 9.22 169.11 19.00 3.62 117.67
iza 20 White Flesh 70.44 10.22 | 177.67 | 17.78 2.93 120.00 | 64.00 9.78 154.00 | 16.22 3.19 120.33
iza White 58.56 7.78 |116.67 | 11.11 3.29 115.33 | 63.67 8.11 12244 | 11.78 3.12 121.00
iza Red 78.33 14.44 122517 | 21.11 2.23 137.00 | 76.67 10.56 186.58 | 17.67 2.30 136.33
SDse, 9.74 2.24 35.97 6.09 0.61 417 8.56 1.70 30.30 3.11 0.80 2.72

N.S = not significant at 0.05 probability level.

Table (2): Means of bulb yield and its components for 8 onion genotypes evaluated in 2007/2008 and 2008/2009

seasons.
2007/2008 2008/2009

Total Mark. Culls bulb Double Total Mark. Culls bulb Double
Genotypes yield | yield | yield | weight | bulbs B°,',}ers yield | yield | yield | weight | bulbs B°,',}e's

(tifed) | (t/fed) | (tifed) | (g) @) | P | (tfed) | (tifed) | (tifed) | (q) (%) (%)
handweel 1 15.66 | 11.90 | 3.76 | 84.93 | 8.75 | 1.08 | 15.80 | 12.44 | 3.36 | 80.00 | 8.85 | 0.64
iza 6 Mohassan 17.73 | 14.30 | 343 | 98.20 | 584 | 057 | 18.11 | 14.82 | 3.29 | 87.81 | 472 | 0.62
iza 20 Original 18.29 | 12.64 | 565 | 84.93 | 917 | 0.43 | 1852 | 12.63 | 588 | 90.99 | 10.62 | 0.41
labeeni 1458 | 1344 | 114 | 8508 | 2.82 | 040 | 12.72 | 11.32 | 140 | 7747 | 1145 | 0.37
handweel Early 17.97 | 13.79 | 4.19 | 10217 | 592 | 051 | 17.75 | 13.92 | 3.83 | 10082 | 552 | 0.50
iza 20 White Flesh 18.13 | 13.66 | 4.46 | 109.64 | 7.51 | 0.46 | 16.27 | 11.93 | 4.32 | 104.37 | 549 | 0.49
iza White 14.68 | 11.96 | 2.72 | 88.94 | 370 | 050 | 15.00 | 11.75 | 3.25 | 86.87 | 3.74 | 0.48
iza Red 19.09 | 14.16 | 4.93 | 96.61 | 7.86 | 043 | 18.67 | 1357 | 505 | 101.75 | 9.79 | 0.46
[SDss, 190 | 1.72 | 1.25 | 1080 | 364 | 032 | 2.75 N.S 1.40 | 9.01 | 2.40 N.S

N.S = not significant at 0.05 probability level.




