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Accepted:19/5/2021 coefficient of variation and genetic differences within and between nine native
landraces of turnip and white radish, unregistered cultivars, which were
collected from different regions (nine governorates) of Egypt as a first step

KeyV\_lords. . towards registering them, if they were genetically pure or including them in
Turnip, Radish,  preeding programs to improve and establish new cultivars. This investigation
heritability, was carried out at a private farm in Arab Elsabha, Dar Elsalam, Sohag
coefficient of  governorate, during the winter seasons of 2017/2018 and 2018/2019.

variation, Results indicated that both turnip and radish Genotypes exhibited
correlation obvious differences among the native landraces of them for most of the studied
coefficient. characters. On the other hand, coefficients of variations (C.V.%) of the nine

Balady landraces both of turnip and radish were less than 25 % for all the
studied characters except a few exceptions. These results indicate that there
were no significant differences within the nine Balady landraces for turnip and
radish, separately. Consequently, these Balady landraces are largely
genetically identical.

Mean squares of genotypes were found significant or highly significant
for all characters except for both of No. of leaves/plant and weight of 1000
seeds regarding turnip and for the weight of 100 seeds concerning radish. With
regard to the genotype x year component of variance, it was highly significant
in only weight of 1000 seeds for turnip and it was insignificant for the studied
traits of radish. The insignificance of this component showed that the selected
genotypes succeeded to possess the same good performances in the two years
of the test.

The partitioning of variance into its various components that a large
portion of total variances of most studied traits, in all turnip and radish
genotypes, would be attributed to genotypes. It should be mentioned here that
genetic variance would be biased upward since it contains a non-partitioned
genotypic X location source of variance; so, these results could be accepted
under the designed conditions of this investigation and any wider implications
warrant further research. The estimated broad-sense heritability of the various
studied characters reflected high values (> 70%) in most studied traits of all
turnip and radish genotypes These results gave information on the magnitude
of genetic variation.
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INTRODUCTION

Egypt had been gifted a tremendous treasure of Flora and Fauna. However, it subjects
to either extinction or stolen by other countries. These varieties could be had special
characteristics. Thus, this causes great loss for the national economy. These varieties include
turnip and radish. Most of these varieties are not registered.

Radish (Raphanus sativus L.; 2n=18) and Turnip (Brassica rapa L., 2n=20) are
members of the Cruciferae crops. It is a cool season annual crop. The white type of radish is
one of the popular winter vegetable salad crops in Egypt. Before the building of pyramids,
in the days of the pharaohs, the radish was extensively cultivated in ancient Egypt (Sadhu,
1993)).

Radish and turnip are important vegetable crops cultivated in both tropical and
temperate regions. Its fleshy edible roots are rich in Ca, K, P and vitamin C. The young
tender tuberous roots are sometimes eaten raw as salad. Tender leaves contain high vitamin
C and supply a variety of minerals (Sadu, 1986).

Studying differences between the genetic and morphological of genotypes is the first
step in breeding programs to improve or establish new cultivars. Therefore, many
researchers have studied these differences for both turnip and radish (Allah and Moussa,
2011; Zhang, 2014; Chen et al., 2015; Takahashi et al., 2015; Kim et al., 2016; Raihan and
Jahan, 2019)

Since there are no (or few) formal Egyptian (registered) cultivars of turnip and white
radish, So, this investigation was carried out for studying the coefficient of variation and
genetic differences within and between these unregistered Balady landraces collecting from
different regions of Egypt as a first step towards registering them, if they were genetically
pure or including them in breeding programs to improve and establish new cultivars.

MATERIALS AND METHODS

This investigation was carried out at a private farm in Arab Elsabha, Dar Elsalam,
Sohag governorate, during the winter seasons of 2017/2018 and 2018/2019. They used
genetic materials were nine native landraces of turnip and white radish, which were collected
from different regions (nine governorates) of Egypt. The sources are illustrated in Table (1).

Table 1: sources of nine native landraces of turnip and white radish

No. [ Source region of native turnip | Source region of native radish
1 Alexandria governorate Alexandria governorate

2 Assiut governorate Aswan governorate

3 Beheira governorate Beheira governorate

4 Fayoum governorate Gharbiya governorate

5 Gharbiya governorate Kafr El-Sheikh governorate

6 Kafr El-Sheikh governorate Minya governorate

7 Minya governorate New Valley governorate

8 New Valley governorate QQena governorate

9 Sohag governorate Sohag governorate

On the first week of October 2018 and 2019, seeds of each genotype of turnip and
radish were drilled 0.5 to 1.0 cm deep, in 4 rows, 25 cm apart and 4 m long. The plants were
thinned out to only one plant each 5 cm, using a randomized complete blocks design
(RCBD), with three replications. Every two rows were considered as a sub-plot. All the



Estimation of the Coefficient of Variation and Some Genetic Parameters of Some Local Varieties of Turnip and Radish 177

agricultural practices were followed according to common recommendations for commercial
production to obtain the best-growing plants.
Recorded Data:

After 45 days from sowing, plants were picked up, from two rows, (harvested) with
root. The other two rows were left to obtain seed yield. The following characters were
recorded on individual plants in each entry.

Leaves characters; i.e., leaves length (cm), leaves weight (g), number of leaves/plants.
Root characters; i.e., Root length (cm), root diameter (cm), root weight (g).

Seed yield; i.e., Seed weight / plant (g), Weight of 1000 or 100 seeds (g) and No. of seed /
silique or No. of peduncle / plant.

Statistical Procedures:

Data of the studied characters were statistically analyzed, using a combined analysis
of variance for the two evaluated seasons, according to Herbert et al. (1955) and as illustrated
in Table (2). The studied characters were measured on an individual plant basis and used to
calculate means, ranges, and coefficient of variations (C.V.%). The differences among the
various means were tested, using Duncan's multiple range test. Data were analyzed using the
COSTAT computer package (CoHort software, Berkeley, USA).

Table 2: The combined analyses of variance

S.0.V. D.F. S.S. MLS. E.M.S.
Reps./y y(r-1)=2 S.S.rly S.S.aly/ y(r-1)
Years (Y) (y-1)=1 S.S.y S.S.y/(y-1) 0% + I 0%y + gr 0%
Genotypes (G) | (g-1)=38 S.S.g S.S.g/(g-1) 62 + 1 620y + 1V 6%
GxY (y-1)(g-1)=8 S.S.gy S.S.gy/(y-1) (g-1) | o +roly
Combined error | y(r-1) (g-1) =36 | S.S.e/ly [ S.S.e/y/y(r-1) (g-1) | 0%

_ M.S.g — (02 + rag,)

2
g y
2 M.S.y — (07 + r0j,)
¥ rg
52 M.S.gy—a?
gy -

O = 0; +0; +07,

Where; 6%, 6%, 6%y and 6%pn types of variances of genotypes, years, genotypes x years
interaction and phenotypes, respectively.

Heritability in a broad sense was calculated as illustrated by Falconer (1989), using the

following formula
o2

HZ = —Z x 100
Oph

Genotypic coefficient of variation (GVC) and phenotypic coefficient of variation
(PCV) was estimated according to the procedure outlined by Burton (1952) as follows:
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0—2

g 2

GVC = — x100 Oph
X PCV =

x 100

X

Simple correlation coefficients (r) were calculated for different pairs of the studied
characters as shown by Dospekhove (1984).

Dendrograms were constructed using the unweighted pair-group method with
arithmetic mean (UPGMA) clustering. Cluster analysis and dendrograms carried out using
the computer program SPSS version 25.

RESULTS AND DISCUSSION

Turnip:

Figure (1) and results in Table (3) reflected obvious differences among the nine
native landraces of Balady turnip for most of the studied characters. Concerning leaves
characters, the highest number of leaves / plants was obtained by Balady Fayoum (9), and
there were no significant differences among this landrace and Balady landraces of
Alexandria (8.3), Gharbiya (7.9), Kafr EI-Sheikh (7.8) and Sohag (8.1). Meanwhile, Balady
Sohag gave the highest significant mean values for both leaf length (37.6 cm) and leaves
wight / plant (30.4 g). Regarding root characters, Balady Fayoum gave the highest mean
value for root diameter (13.7 cm), and there were no significant differences among this
landrace and Balady landraces of Alexandria (12.8 cm), Assiut (12.9 cm) and Sohag (13.3
cm). However, Balady Assiut surpassed the others regarding root length (4.2 cm).
Meanwhile, the highest significance mean values of root weight /plant were obtained by
Balady Kafr EI-Sheikh (30.2 g) followed by Balady Sohag (28.3 g) and Balady Gharbiya
(26.1 g). With respect to seed yield, the highest number of seeds/siliques was obtained by
Balady landraces of Alexandria (20.9), and there were no significant differences among this
landrace and Balady landraces of Beheira, Fayoum, Gharbiya, New Valley, and Sohag.
Concerning the weight of 1000 seeds, there were no significant differences among the nine
genotypes, but Balady Beheira was the lowest of them. On the other hand, coefficients of
variations (C.V.%) of the nine Balady landraces were less than 25 % for all the studied
characters except a few exceptions such as a number of seed/siliques in Balady Fayoum
(34%). These results indicate that there were no significant differences within the nine
Balady landraces, consequently, these native landraces are largely genetically identical.
Variability, the genetic base of a crop, is the basic requirement for crop improvement. It is
assumed that parents from any breeding program should be selected from diverse sources.
Information about the relationship between elite breeding populations and the genetic
diversity in available germplasm is important for the optimal design of any breeding
program. This helps to choose desirable parents for establishing new breeding populations
(Chowdhury et al., 2002).
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Kafr El-Sheikh

Minya New Valley Sohag

Fig. 1: Collected Balady turnip landraces from certain regions (gvernorates).
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Table 3: Mean performances, ranges and coefficients of variations (C.V.%) for leaves and
root characters and seed yield of the nine native landraces of Balady turnip, calculated
from the combined data over two winter seasons, 2017/2018 and 2018/2019.

leaves characters

Balady landrace No. of leaves / plant Leaf length (cm) Leaves weight / plant (g

Mean Range C.V.% Mean Range C.V.% Mean Range C.V.%
Alexandria 8.3 ab® 6.5 - 100 16.2 2084d 175 - 235 11.8 225¢d 17.1 - 265 14.5
Assiut 15b 61 - 92 159 273 ¢ 230 - 330 138 247 be 230 - 268 59
Beheira 74b 6.9 - 84 8.0 2284 17.0 - 312 22.4 201 d 165 - 225 11.7
Favoum 90a 7.2 - 105 153 312 b 272 - 364 10.1 27.6 ab 256 - 307 73
Gharbiya 7.9 ab 6.5 - 9.0 13.0 2244 182 - 256 11.7 227 cd 205 - 246 72
Kafr El-Sheikh 7.8 ab 6.8 - 93 113 2294 20.0 - 27.8 139 263 b 223 - 324 133
Minya 15b 63 - 85 127 269 ¢ 250 - 304 77 212d 201 - 226 55
New Valley 120 6.5 - 76 6.0 2094 173 - 250 13.7 222¢cd 10.7 - 248 9.8
Sohag §.1ab 75 - 91 8.0 376a 33.0 - 42.0 9.6 304a 264 - 322 7.8

Root characters

Balady landrace Root diameter (cm) Root length (cm) Root weight / plant (g)

Mean Range C.V. % Mean Range C.V. % Mean Range C. V. %
Alexandria 12.8 abe 10.5 - 143 11.1 3.6 be 32 - 40 83 253 be 216 - 319 17.3
Assiut 12.9ab 11.0 - 16.1 154 42a 36 - 48 10.2 24.3 bed 12.3 - 283 26.2
Beheira 11.2 bed 9.1 - 137 17.2 29 de 20 - 39 23.7 24.8 bed 220 - 283 9.6
Favoum 13.7a 11.5 - 150 9.6 27e 22 - 31 14.0 221cd 195 - 253 12.3
Gharbiva 94d 6.9 - 122 223 3.6 be 32 - 40 7.9 26.1 abc 18.9 - 312 16.6
Kafr El-Sheikh 10.5 ed 74 - 130 20.6 370 35 - 40 5.1 302a 26.7 - 343 9.5
Minya 93d 73 - 117 18.7 29 de 22 - 37 201 24.6 bed 209 - 274 9.8
New Valley 104d 71 - 123 18.0 18¢F 14 - 22 19.0 206d 168 - 232 12.5
Sohag 13.3 ab 117 - 156 11.0 32cd 20 - 35 7.4 283 ab 264 - 283 41

Seed vield

Balady landrace No. of seed / silique Weight of 1000 seeds (g) Seed wight / plant (g)

Mean Range C.V.% Mean Range C.V.% Mean Range C.V.%
Alexandria 20932 128 - 262 241 0.504 ab 0355 - 0.660 224 19.4 be 114 - 2355 250
Assiut 156b 12.0 - 180 145 0.475 ab 0.410 - 0.610 16.8 20.8 be 10.0 - 241 10.0
Beheira 17.5ab 154 - 212 13.2 04100 0.260 - 0.563 284 16.7 cd 13.1 - 188 13.1
Favoum 18.5 ab 10.0 - 288 343 0.484 ab 0.380 - 0.610 194 19.2 be 12.9 - 240 229
Gharbiva 18.5 ab 146 - 218 15.1 0.503 ab 0.382 - 0.680 220 145d 11.1 - 215 26.0
Kafr El-Sheikh 148%b 112 - 200 223 0556a 0.400 - 0.730 212 175 cd 160 - 197 80
Minya 147 13.2 - 166 8.0 0.473 ab 0421 - 0.595 139 18.0 cd 143 - 217 17.1
New Valley 17.2 ab 14.2 - 202 152 0.498 ab 0.330 - 0.600 229 23.1ab 152 - 293 218
Sohag 18.4 ab 16.1 - 194 7.2 0547 a 0.450 - 0.730 209 2643 214 - 300 11.1

# Values with the same alphabetical letters, within a comparable group of means, do not significantly differ
from one another, using Duncan's multiple range test at 0.05 level of probability.

Mean squares of the combined analysis for the studied traits of all studied turnip
genotypes were tabulated in Table (4). Mean squares of genotypes were found significant
or highly significant for all characters except for both of No. of leaves / plant and weight of
1000 seeds. With regard to the genotype x year component of variance, it was highly
significant in only the weight of 1000 seeds. The insignificance of this component showed
that the selected genotypes succeeded to possess the same good performances in the two
years of the test. the extent of variability present in a population and the heritability, genetic
gain, genetic and phenotypic correlation among the traits are the basic keys for efficient
selection in plant breeding programs, particularly in selecting superior genotypes.
Knowledge of genetic variability and character (Raihan and Jahan, 2019).

Table 4. Mean squares calculated from the combined analysis for the studied traits of all
studied turnip genotypes.

B Foliage characters Root characters Seed vield
8.0.% Adf |No. of leaves Leaf leaves weight / Root Root Root weight / | No. of seed/ | Weight of Seed weight /
/ plant length plant diameter length plant silique 1000 seeds plant
(Y) Year 1] 0.0001 9.13 0.11 0.043 4.87 2.67 4133 * 0.0055 5312 *
(G) Genotype 8] 10137 188.55 +=+ G7.40 = 3.053 ** 17.11 *+ 50.03 =+ 2450 * 0.0107 T5.86 **
Y=G 8| 0.6595 10.51 1.84 0.193 1.20 14.67 9.04 0.0267 ** 2.14
Error 34| 10373 10.14 6.07 0.144 3.29 1153 947 0.0060 1155

*, ** Significant differences at 5 and 1% levels of probability, respectively.

The partitioning of variance into its various components in Table (5) revealed that a
large portion of total variances of most studied traits, in all turnip genotypes, would be
attributed to genotypes. It should be mentioned here that genetic variance would be biased



Estimation of the Coefficient of Variation and Some Genetic Parameters of Some Local Varieties of Turnip and Radish 181

upward since it contains a non-partitioned genotypic x location source of variance
(Comstock and Robinson, 1952); so, these results could be accepted under the designed
conditions of this investigation and any wider implications warrant further research.

The estimated broad-sense heritability of the various studied characters reflected high
values (> 70%) in most studied traits of radish ecotypes (Table, 5). These results gave
information on the magnitude of genetic variation (Dully and Moll, 1969). However, Herbert
et al. (1955) pointed out that heritability alone gives no - indication of the amount of progress
expected from the selection. However, it seems to be most meaningful when accompanied
by the estimates of the genetic coefficient of variability (Burton, 1952). On the other hand,
Herbert et al (1955) stated that heritability estimates, when related to the expected genetic
advance, considerable progress in modifying some characters by selection could be
expected. Depending on these points of view, when the relatively high or moderate estimates
of heritability are related to relatively high or moderate estimates of the genetic coefficient
of variability, it would result in noticeable gain from the selection. Therefore, No. of leaves,
might be improved by selecting the top 5% of the studied genotypes of turnip.

Table 5: Genotypic (8%g), phenotypic (8%pn), year (8%y), genotypic x year (8%gy) variances,
heritability (H%), and genetic and phenotypic coefficients of variability (GCV,
PVC), calculated from the combined data over the two seasons for the studied traits
of all turnip genotypes.

leaves characters Root characters Seed yield
No. of leaves / Leaf leaves weight / Root Root Root weight / No. of seed / ‘Weight of Seed weight /
plant length plant diameter length plant silique 1000 seeds plant
¥ | 1254 17804 | 65.64 2.86 15.90 36326 1555 _ 0016 7372
%0 2.166 188.30 70.30 3.02 18.50 48.84 24.87 0.029 82.14
3% -0.024 -0.051 -0.064 -0.006 0.136 -0.445 1.196 -0.001 1.888
8%y -0.126 0.123 -1.407 0.016 -0.696 1.046 -0.141 0.007 -3.137
H% 57.92 94.55 93.37 94.69 85.98 74.25 62.50 55.22 89.75
GCV 14.27 51.59 33.52 14.71 125.88 23.96 22.76 25.56 44.02
PVC 18.75 53.06 34.68 15.11 135.75 27.80 28.78 34.40 46.46

Table (6) shows the estimated values of correlation coefficients among the studied
traits of the nine turnip genotypes. The number of leaves / plant was positively correlated
with No. of seed / silique and leaves wight / plant. Furthermore, leaf length was positively
correlated with seed weight / plant, root length and leaves wight / plant. Meanwhile, leaves
weight/plant was positively correlated with seed weight / plant and root length.

Table 6: Simple correlation coefficient values calculated among the studied traits of the

eight turnip genotypes.
Parameters No. of leaves / Leaf length leaves weight .Rnol Root Root weight Nu.‘olfsee(l/ Weight of
plant / plant diameter length / plant silique 1000 seeds

Seed weight / plant 0.075 0.354%* 0.320% -0.169 0.284* -0.020 0.031 0.033
Weight of 1000 seeds -0.038 0.166 0.241 -0.021 0.043 0.095 -0.078
No. of seed / silique 0.377** 0.063 0.014 0.013 0.069 -0.035
Root weight / plant 0.079 0.065 0.171 0.361%* -0.179
Root length 0.176 0.434** 0.284* 0.139
Root diameter 0.019 0.004 0.148
leaves wight / plant 0.359%* 0.546%*
Leaf length 0.179

*, ** Significant differences at 5 and 1% levels of probability, respectively.

The dendrogram obtained from the studied traits grouped the nine Balady turnip into
4 main clusters (Fig. 2). The first cluster includes Sohag and the second cluster includes
Fayoum. The third cluster includes New Valley genotype. The fourth cluster includes the
other genotypes. The genetic distance between turnip genotypes is shown in Table 7. The
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Balady Sohag landrace was the closest to Gharbiya, Beheira, New Valley and Alexandria
followed by Kafr El-Sheikh and Minya, whereas Gharbiya and Beheira were the most
distant.

Dendrogram using Average Linkage (Between Groups)
Rescaled Distance Cluster Combine

o S 10 15 20 25

Beheira 3l:|7 ! ! ! ! '
Gharbiya =]
Alexandria 1
Assiut 2
- Minya 7
Kafr El-Sheikh =
New Valley 8
Fayoum 4
Sohag =

Fig. 2: Dendrogram using average Linkage of the nine Balady turnip landraces based on the
studied traits, rescaled distance cluster combine.

Table 7: Similarity matrix of the nine turnip genotypes.

Balady landrace l:Alexandria | 2:Assiut | 3:Beheira | 4:Fayoum | 5:Gharbiya | 6:Kafr El-Sheikh | 7:Minya | 8:New Valley 9:Sohag
1:Alexandria .000 79.521 32.121 152.671 44.208 88.915 91.521 58.964 411.512
2:Assiut 79.521 .000 67.876 44.809 92.389 73.500 36.029 83.039 195.159
3:Beheira 32.121 67.876 .000 150.843 17.989 76.840 31.065 68.293 439.728
4:Fayoum 152.671 44.809 | 150.843 .000 161.170 165.983 103.860 170.561 141.738
5:Gharbiya 44.208 92.389 17.989 161.170 .000 53.731 51.573 112.887 454.011
6:Kafr El-Sheikh 88.915 73.500 76.840 165.983 53.731 .000 74.978 154.232 337.588
7:Minya 91.521 36.029 31.065 103.860 51.573 74.978 .000 87.891 314.559
8:New Valley 58.964 83.039 68.293 170.561 112.887 154.232 87.891 .000 432.356
9:Sohag 411.512 195.159 | 439.728 141.738 454.011 337.588 314.559 432.356 .000
Radish:

Figure (3) and results in Table (8) reflected wide differences among the nine native
landraces of Balady radish for most of the studied characters. the highest number of leaves /
plants was obtained by Balady Aswan (11.9), and there were no significant differences
among this landrace and Balady landraces of Beheira (10.3), Gharbiya (10), Qena (10.1) and
Sohag (10.8). Meanwhile, the longest leaf was obtained by Balady Gharbiya (36.3 g), and
there were no significant differences between this landrace and Balady landraces of
Gharbiya and New Valley. However, the highest significance mean values of leaves weight
/plant was obtained by Balady Beheira (61 g) and Balady Gharbiya (58.3 g) followed by
Balady Kafr EI-Sheikh (56 g). on the other hand, Balady Gharbiya gave the highest mean
value for root diameter (3.4 cm). Meanwhile, the highest significance mean values of root
length /plant were obtained by Balady Sohag (25.9 cm) followed by Balady New Valley
(24.4 cm) and Balady Gharbiya (24.2 cm). The highest significance mean values of root
weight /plant were obtained by Balady Beheira (46 g) followed by Balady Gharbiya (44 g)
and Balady Kafr EI-Sheikh (43.7 g). The best number of peduncle / plants was obtained by
Balady Beheira (15), New Valley (13.9), and Qena (13.8). Concerning the weight of 100
seeds, there were no significant differences among the nine genotypes, but Balady Kafr El-
Sheikh was the lowest of them. Regarding Seed weight / plant, Balady both of Aswan and
Beheira surpassed the others. On the other hand, coefficients of variations (C.V.%) of the
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nine Balady landraces were less than 25 % for all the studied characters except a few
exceptions, such as the number of seeds weight / plant in Balady Aswan (31.5%). These
results indicate that there were no significant differences within the nine Balady landraces,
consequently, these Balady landraces are largely genetically identical. In this regard, Abd -
Allah and Moussa (2011) reported that there were wide differences among and within base
populations of three balady ecotypes of white radish in most of the studied characters. The
coefficients of variation values were higher than 25% in base populations of the three
ecotypes for most characters.

Kaft El-Sheikh Minya

New Valley Qena Sohag
Fig. 3: Collected Balady radish landraces from certain regions (gvernorates).
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Table 8: Mean performances, ranges and coefficients of variations (C.V.%) for leaves and
root characters and seed yield of the nine native landraces of Balady white radish,
calculated from the combined data over two winter seasons, 2017/2018 and

2018/2019.
leaves characters

Balady landrace No. of leaves / plant Leaf length (cm) leaves weight / plant (g)

Mean Range C.V.% Mean Range C.V.% Mean Range C.V.%
Alexandria 8.3 bc* 7 - 10 159 274 be 214 - 313 16.7 48.0 cd 45.0 - 510 54
Aswan 119a 9-14 18.7 264c 200 - 330 214 43.0 de 38.0 - 49.0 11.2
Beheira 10.3 abc 9 - 12 12.8 31.8 abc 270 - 350 11.6 610a 58.0 - 63.0 38
Gharbiva 10.0 abe g-13 230 363a 33.5 - 400 8.0 583 a 55.0 - 61.0 4.5
Kafr El-Sheikh 8.3 bc 7-10 159 202 be 243 - 335 13.8 56.0 ab 52.0 - 59.0 5.6
Minva 9.5bc 9 -10 4.6 28.8 b 213 - 303 4.5 45.0 de 42.0 - 470 51
New Valley 8lc 7-9 10.8 32.6 ab 30.2 - 340 5.5 48.3 cd 45.0 - 510 55
Qena 10.1 abc 9 - 11 9.9 20.7 be 276 - 323 6.9 523 be 47.0 - 62.0 13.9
Sohag 10.8 ab 9 - 12 13.4 264c 21.0 - 302 158 413e 37.0 - 440 79

Root characters

Balady landrace Root diameter (cm) Root length (cm) Root weight / plant (

Mean Range C.V.% Mean Range C.V.% Mean Range C.V.%
Alexandria 27bc 24 - 31 11.6 212¢cd 200 - 220 43 370¢c 35.0 - 380 4.1
Aswan 29b 28 - 31 4.6 196d 17.8 - 216 8.4 2034d 250 - 350 15.2
Beheira 26be 24 - 27 5.2 20.0 cd 180 - 226 10.2 46.0 a 450 - 470 1.9
Gharbiya 34a 31 - 35 6.0 242ab 23.0 - 250 3.8 44.0 ab 42.0 - 46.0 39
Kafr El-Sheikh 24c 20 - 27 13.6 226 bc 19.7 - 252 10.6 43.7 ab 400 - 470 7.0
Minva 23¢ 22 - 25 58 191d 180 - 108 45 320d 300 - 330 47
New Valley 27be 26 - 28 3.2 24.4 ab 23.7 - 255 34 32.04d 30,0 - 340 54
Qena 25¢ 19 - 29 18.0 156e 153 - 160 2.0 40.0 be 36.0 - 48.0 15.0
Schag 26bc 23 - 29 10.0 259a 22.5 - 320 17.7 28.04d 25.0 - 300 82

Seed yield

Balady landrace No. of peduncle / plant Weight of 100 seeds (g) Seed weight [ plant (g)

Mean Range C.V.% Mean Range C.V.% Mean Range C.V.%
Alexandria 123 b 120 - 125 18 0.783 be 0.702 - 0943 154 175b 151 - 187 10.2
Aswan 10.8 ¢ 100 - 115 6.0 0.910 ab 0.804 - 0.923 14 239a 169 - 336 31.5
Beheira 150a 140 - 16.0 5.8 0.773 be 0.709 - 0856 8.5 234a 18.0 - 30.0 22.6
Gharbiva 98cd 90 - 105 6.7 0.921 ab 0.818 - 0.992 8.6 168 b 149 - 190 10.8
Kaffr El-Sheikh 106¢ 100 - 113 5.4 0.736¢ 0.627 - 0.863 14.0 15.7b 112 - 188 22.1
Minya 90d 7.0 - 100 16.7 0.832 abc 0.712 - 0.921 11.2 169 b 152 - 102 10.8
New Valley 139a 133 - 150 5.8 0977a 0.856 - 1.083 10.1 172 b 139 - 189 14.3
Qena 13.8a 115 - 16.0 14.1 0.886 abc 0.611 - 1.024 233 160 b 152 - 168 43
Schag 10.1 cd 95 - 10.8 5.6 0.842 abc 0.737 - 0.963 11.7 142b 119 - 162 13.1

# Values with the same alphabetical letters, within a comparable group of means, do not significantly differ
from one another, using Duncan's multiple range test at 0.05 level of probability.

Mean squares of the combined analysis for the studied traits overall studied radish
genotypes were tabulated in Table (9). Mean squares of genotypes were found significant
or highly significant for all characters except for both weights of 100 seeds. With regard to
the genotype x year component of variance, it was insignificant for the studied traits. The
insignificance of this component showed that the selected genotypes succeeded to possess
the same good performances in the two years of the test. However, Abd - Allah and Moussa
(2011) reported that mean squares of genotypes were found highly significant, only, for the
number of leaves. The genotype x year component of variance did not reach the significance
level in all studied traits.

Table 9: Mean squares calculated from the combined analysis for the studied traits of all
studied radish genotypes.

leaves characters Root characters Seed yield
5.0V ..f | No. of leaves / Leaf lensth -le:.u;s , Root Root Root weight / | No. of peduncle | Weight of | Seed weight
plant eal leng weight / diameter length plant / plant 100 seeds / plant
plant
(Y) Year 1 2.83 0.34 376 0.001 6.85 11.11 0.007 0.0008 1.38
(G) Genotype 8 6.61* 41.92 * 193.3 ** 0.397 *+ 41.22 *+ 186.68 ** 18.154 ** 0.0249 4554 *
Y*G 8 1.61 14.42 11.7 0.072 283 9.02 1.534 0.0134 8.09
Error 34 213 1152 121 0.055 340 7.88 0.662 0.0104 13 .67

*** Significant differences at 5 and 1% levels of probability, respectively

The partitioning of variance into its various components in Table (10) revealed that a
large portion of total variances of most studied traits, in all radish genotypes, would be
attributed to genotypes. It should be mentioned here that genetic variance would be biased
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upward since it contains a non-partitioned genotypic x location source of variance
(Comstock and Robinson, 1952); so, these results could be accepted under the designed
conditions of this investigation and any wider implications warrant further research. Broad
sense heritability was high in general, with most of the studied traits having heritability
values greater than 70%. This high heritability indicates little influence of the environment
on these characters. The highest heritability was recorded for Root weight / plant (95.56%)
and the lowest was for Weight of 100 seeds (50.25%). These results are in agreement with
those obtained by Mallikarjunarao et al. (2015).

Table 10: Genotypic (82%g), phenotypic (8%:), year (%), genotypic x year (8%y) variances,
heritability (H%), and genetic and phenotypic coefficients of variability (GCV,
PVC), calculated from the combined data over the two seasons for the studied traits
of all radish genotypes.

leaves characters Root characters Seed yield
No. of leaves / Leaf leaves weight / Root Root Root weight / | No. of peduncle Weight of 100 Seed weight /
plant length plant diameter length plant / plant seeds plant
& 4.995 2743 181.57 0.33 38.37 177.66 16.62 0.01 36.34
o 6.953 3093 103.55 0.39 41.58 185.02 17.57 0.023 48.65
&y 0.045 -0.524 0.960 -0.003 0.148 0.078 -0.057 0.000 -0.282
ey -0.172 0.991 -0.134 0.006 -0.183 0.379 0.291 0.001 -1.558
H% 71.85 68.68 03.81 84.33 02.27 05.56 04.58 50.25 75.11
GCV 23.04 17.55 26.75 21.30 28.93 36.13 34.85 12.60 33.69
PVC 27.18 21.17 27.62 23.20 30.11 36.96 35.84 17.77 2718

The estimated values of correlation coefficients among the studied traits of the nine
radish genotypes are illustrated in Table (11). Leaf length was positively correlated with
leaves weight / plant, root length and root wight / plant. Meanwhile, seed weight/plant was
positively correlated with root length. The same trend was obtained by Abd - Allah and
Moussa (2011).

Table 11: Simple correlation coefficients values calculated among the studied traits of the

eight radish genotypes.
Parameters No. of leaves / plant | Leaf length lea\'fts weight .Roul Root length Root weight /|No. of peduncle /| Weight of 100

/ plant diameter plant plant seeds

Seed weight / plant 0.073 -0.098 0.048 0.270 -0.377* 0.013 0.259 0.095

Weight of 100 seeds -0.035 0.324 -0.141 0.379 -0.074 -0.219 -0.095

No. of peduncle / plant -0.142 0.046 0.264 -0.165 -0.199 0.227

Root weight / plant -0.245 0.443%* 0.967** 0.113 -0.115

Root length -0.038 0.078 -0.008 0.262

Root diameter 0.136 0.247 0.151

leaves weight / plant -0.244 0.491%*

Leaf length -0.087

* ** Significant differences at 5 and 1% levels of probability, respectively.

The dendrogram obtained from the studied traits grouped the nine Balady radish into
one main cluster and two submain clusters (Fig. 4). The first inter-cluster includes Sohag,
Alexandria, Aswan, Minya, New Valley. The second inter-cluster includes Qena, Beheira,
Gharbiya, and Kafr EI-Sheikh. The genetic distance between turnip genotypes is shown in
Table (12). The genotypes Sohag and Beheira were the closest, whereas Alexandria and
Minya were the most distant.
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Dendrogram using Average Linkage (Between Groups)
Rescaled Distance Cluster Combine
o sl- 10 15 :’Iu 25
Alexandria 1 j— ! !
Minya 6!
New Valley 7 —
Aswan 2;
- Sohag =1
Gharbiya 4
Kafr El-Sheikh 5J
Beheira 3;
Qena 8!

Fig. 4: Dendrogram using average Linkage of the nine Balady radish landraces based on
the studied traits, rescaled distance cluster combine

Table 12: Similarity matrix of the nine radish genotypes.

Balady landrace 1:Alexandria | 2:Aswan | 3: Beheira | 4:Gharbiyva | 5: Ka:_Er 6:Minya 7: New 8: Qena | 9:Sohag
- El-Sheikh Valley

1: Alexandria .000 144318 316.992 252.945 119.868 52.726 64.913 71.787 | 170.020
2 Aswan 144318 2000 652515 624796 473181 76.025 166.499 302887 | 140.157
3: Beheira 316.992 652.515 000 119.984 126.761 540.765 420.645 190.473 | 883.033
4: Gharbiya 252.945 624.796 119.984 .000 63.690 405.187 279330 186.220 | 653.245
5: Kafr El-Sheikh 119.868 473.181 126.761 63.690 .000 275.106 223510 89.989 | 488.024
6: Minya 52.726 76.025 540.765 405.187 275.106 .000 79.885 155208 | 91.272
7: New Valley 64.913 166.499 420.645 279.330 223.510 79.885 .000 171.173 | 136.284
8: Qena 71.787 302.887 190.473 186.220 89.989 155.208 171.173 .000 399.235
9: Sohag 170.020 140157 883.033 653245 488 024 91.272 136.284 399235 {000
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