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ABSTRACT

The present investigation was carried out in two consecutive summer seasons of 2005 and 2006, in order to determine
the magnitude of varxabthty among the different studted agronomic traits of sweet potato "Abies” cultivar viz. vine length,
number of branches plant’, number of roots plant”, roots weight plant’, root fresh weight, root dry matter and root
dimensions (root length and root diameter), some chemical compositions of roots such as total sugars, starch, carbohydrates
and carotene. Moreover, study the efficiency of the used clonal selection program for improving sweet potato "Abies”
cultivar was conducted.

The obtained results reflected that the estimated coefficient of variation (C.V. %) values for the agronomic characters
of the original population showed enough variability for the purposes of selection and improvement. Generally, the results
indicated that the original population (O.P.) was characterized with a high variability for most of considered traits. The
estimated (C.V. %) values were ranged from 14.94% (for roots starch content) up to 56.89% (for weight of roots plant™). The
remarkable variation revealed, by most investigated characters, that the original population can support the high
possibilities of conducting successful and efficient selections to introduce new clones, with betier general performances than
their original population. The results illustrated, generally, that the estimated values of the ranges and coefficients of
variation for the different studied characters; vegetative growth, roots yield and its components; showed narrower and lower
variability magnitudes after using the clonal selection technique. Such achieved improvements may be related to, relatively,
high amount of variability in the original population. Accordingly, most of the variability, detected among the (O.P.)
individuals could be related to genetic variability. Also, the results reflected, generally, that using clonal selection method
increased, significantly, the chemical contents of each total sugars, starch, carbohydrates and carotene contenis in most
selected clones compared with the (O.P.). Since, the general performances of all tested clones were varied, indicating the
presence of genotypic differences among the evaluated clones. Among the selected clones of sweet potato, the clones (clone-

- 9) and (clone-10) produced superior values for the studied characters than those of the other clones and their original

population.
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INTRODUCTION

weet potato [(Jpomoea batatas (L), Lam, 2n=

6x= 90); Ozias-Akins and Jarret (1994)] is the
seventh most important food crop in the world,
particularly, in many of the developing countries. Asia
and Africa countries account for 95% of the world's
sweet potato production. Since; it considered as a
major source of food for its containing carbohydrates,
starch, protein, vitamins A and C, f-carotene and some
essential minerals (Woolfe, 1992; Morrison et al.
1993; Onwueme and Charles, 1994; Tseng et al. 2002
and Katayama et al. 2006). In addition, sweet potato
roots and vines can be processed into animal feed
ingredients. Furthermore, roots can be used as
industrial raw materials such as starch, which
transformed into sugar, alcohol and acid. In the recent
years, it was noticed that the average production per
faddan of sweet potato in Egypt is low (Division of
Vegetables and  Fruits  Statistics,  General
Administration of Agric. Econo, and Stati.; Min.

Agric., Egypt). However, this could be due to using.

old local varieties of sweet potato, which have a
relatively low productivity level, and deterioration of
its prodvction and roots quality. Also, the great
magnitude of variability presented among the
individual plants of any commercially grown
population. Therefore, it is vital to start via using an
effective breeding program for improving sweet

potato. So, the clonal selection method is suitable for
this purpose, since it is well know that sweet potato is
one of the most important crop belong to asexual
group that are usually propagated by the usage of two
vegetative organs; i.e., vine cuttings and rooted sprouts
"slips". Accordingly,-using clonal selection, superior
clones may be isolated from the mixed population of
asexually propagated species. Selection in such mixed
population is based on the phenotype of the individual
plants. The genotype of the superior clone is then
maintained through asexual propagation.

Regarding the estimated values of variability,
several investigators estimated the magnitude of
variability among sweet potato genotypes for some
economic and important agronomic traits (e.g. Jones
1969; Jones et al. 1969; Thamburaj and
Muthukrishnan 1978; Zheng et al. 1985; Chen. e al.
1989; Alam et al. 1998; Anshebo ef al. 2004 and
Tsegaye ef al. 2006 and 2007). Their results revealed
considerable variability among the genotypes for the
traits under consideration. This in turn is more useful
for exploitation in selection programs leading to the
identification of superior genotypes. Hence, selection
for desirable traits based on the highly variable
characters would be effective in sweet potato
improvement programs.
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Several investigators 'studied the effects of clonal
selection method on some important asexual vegetable
crops, such as potato (Brown and Caligari, 1986;
Holm, 1988 and Siddique, 1991), garlic (Egorlykskii,
1986; Galaeva, 1991; Gvozdanovic ef al. 1994 and
Sakr, 1996), and artichoke (Habib, 2001). Since, their
results indicated, generally, that using clonal selection
in improving the studied characters of these crops was
an effective technique or improvement method.
Accordingly, evaluation programs of the selected— and
developed— new clones in comparison with different
genotypes became an important way in identifying and
selecting new superior genotypes, which have good
general performances. So, evaluation studies of the
developed new sweet potato clones and/or cultivars
were realized by several workers like Tawfik, 1974;
Huett, 1976; Thamburaj and Muthukrishnan, 1978;
Watley and Phills, 1978; Nassar ef al., 1982; Bourke,
1984; Lee et al., 1985; Liao er al., 1985; Sen et al.,
1988; Nagi et al., 1992; Shalaby et al., 1993-a; Babu,
1994; Saleh, 1997; Omran et al., 2002-a; Wanas, 2002;
Anshebo er al., 2004; Katayama et al., 2006. These
evaluation work recorded significant differences
among the selected clones or genotypes of sweet
potato in their studied characters.

Therefore, this study was undertaken to estimate
and determine the magnitude of wvariability for
different agronomic traits of sweet potato, which help
the breeder in improving such crop. Moreover, the
clonal selection breeding program was used to select
some clones of the commercial population of local
sweet potato “Abies" cultivar in addition to compare
and evaluate the selected clones to determine the best
ones in growth, yield and quality characters.

MATERIALS AND METHODS
The experiments of the current study were
carried out through two successive summer seasons of
2005 and 2006 at the Experimental Station Farm, at
Abies region, the Faculty of Agricaulture, Alexandria
University, Alexandria Governorate, A.R.E.

Original genetic material

The original genetic material used in this
investigation was the common commercial "Abies"
cultivar, which considered as the most and widely
cultivar grown in Alexandria and other Governorates
in Egypt. Clonal selection method of breeding was
practiced on this cultivar in the present study, due to
this method is well known has a high efficiency for
improving asexually propagated crop, through the
isolation of clones with better characteristics than the
original used population. The successive steps of the
used program were as follows:
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Growing of the original population

The breeding program started with commercial
population consisting of about 4500 stem cuttings of
sweet potato "Abies" cultivar. Stem cuttings, 25-35 cm
long were taken from the apical growth of mature
plants. Then, they were prepared by removing the
bottom leaves and transplanted on one side of the row
on April 17%, 2005. The experimental area included
240 rows, 5 m long and 70 cm wide, and the spacing
between plants within rows was 25 cm. The cultural
practices; such as fertilization, irrigation and pests
control were performed as usually recommended for
sweet potato’s commercial production whenever they

appeared necessary.

Data recorded and variability estimates

Studied characters were measured on the basis of
individual plants. The time to record data on two
vegetative growth characters; ie., vine length and
pumber of branches plant™; was at about 90 days from
transplanting when the plants were totally grown. At
the harvesting stage (wberous or storage roots
formation) afier about 135 days from transplanting,
storage roots were, carefully, dug up of each hill,
collecied by hand and attention was paid to obtain
whole tuberous roots as complete as possible. Then,
the following data were recorded; number of roots
plant™; roots weight plani™ (kg); root fresh weight (g);
root diameter (cm) and root length (cm). Directly after
harvesting, three storage roots samples trom each plant
were randomly bulked, washed, cut into small and thin
slices, then, 30 grams roots sample from each plant,
were dried in a forced air oven at 70°C for three days,
tll a constant weight was accomplished, then the
samples reweighed to estimate the percentage of root
dry matter content. Sub-samples of three hundred
dried roots were taken, ground into fine powder with a
grinder to determine tuberous roots quality,
represented by roots chemical constituents; viz. total
sugar, starch, carotene and carbohydrates contents.
These different chemical compositions were
determined and analyzed as follows; total sugars
content using the procedure of Association of Official
Analytical Chemists (A.0.A.C., 1980); starch content
as described by Malik and Singh (1980); carotene
content according to Davies (1976) and carbohydrates
were estimated by the summation of both total sugars
and starch contents.

The mentioned characters were used to calculate

the statistical parameters; mean (J_E ), range (R), and
coefTicient of variation (C.V. %) for each character.
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Initial selection and first clones generation
production )

At the beginning of the storage roots formation,
the best 200 plants from the growing original
population were primarily selected on the basis of the
general performances of their visual vegetative growth
characters. At harvest stage, after tuberous roots
formation, a second selection, according to the
previously mentioned characters of the roots yield and
its components, was conducted within the initially
selected plants for further investigation. The number of
second selected plants came out to be only 70. In such
stage, the stem cuttings of each selected plants (clones)
as well as samples of original population were cut,
prepared and, separately, transplanted in the nursery
on September 10, 2005, for the next season to evaluate
these genotypes. A third and more severe selection; on
the basis of roots quality characteristics; i.e., chemical
compositions as expressed by total sugars, starch,
carbohydrates and carotene contents, was conducted
within the second selected plants. Accordingly,
number of finally selected clones came out to be, only,
sixteen plants.

The selection criteria used in this study were
based on the ranges of the following desirable
characters; a long vine length (from 135-200 cm); a
- more number of branches (from 12 -19); a medium
root's diameter (from 5-8 cm); a medium root's length
(from 12-20 cm); high number of roots plant™ (from 6-
12); a medium root's weight (from 175-250 g); a high
dry matter content (from 23-32%); a medium roots
weight plant™ (from 1.200-2.500 kg); as well as high
contents of the chemical compositions of roots;
namely, carotene (0.381-0.520 mg.g.'d.w.), total
sugars (170.00 — 220.00 mg.g."'d.w.); starch (230.00-
270.00 mg.g."'d.w.) and carbohydrates (420.00- 500.00
mg.g. dw.).

Evaluation of the derived clones

On the basis of the general performances of the
final selected entries in all studied vegetative growth,
yield and its components, and roots quality characters;
the best sixteen selected clones, in addition to
representative samples of the original sweet potato
population of "Abies” cultivar, were evaluated in
summer season of 2006.

Good stem cuttings of each clone and original
population were transplanted on April 14® , 2006,
using a randomized complete blocks design with three
replicates. Each plot consisted of four rows, 4 m long
and 70 cm wide. The planting was done on one side of
the rows at 25 cm spacing. All recommended cultural
practices for commercial sweet potato production were
followed.

Statistical analyses

All collected data of the previously mentioned
characters were recorded, statically analyzed according
to the used design and as illustrated by Al-Rawi and
Khalf-Allah, (1980), using Co-Stat Software (2004),
computer program for statistics. The differences
among the various means were tested, using Duncan's
multiple range test (L.S.R.). Also, the statistical

parameters; i.e., mean (i ), range (R) and coefficient
of variation (C.V. %) for each studied character were
calculated.

RESULTS AND DISCUSSION

Variability estimates in original population

The results of the estimated values for the
statistical parameters; means (X), ranges and
coefficients of variation (C.V.); for all the studied
characters of the original population of the sweet
potato "Abies" cultivar are presented in Table 1.

Table 1: Means (:Y- ), ranges and coefficients of variations (C.V.%) estimates for all the studied

characters of the original population of the sweet potato ""Abies” cv. in 2005 season..

Characters Parameters X Range C.V.%
Vine length (cm) 136.12 85.00-200.00 55.57
No. of branches plant”’ 13.22 6.00-20.00 33.37
No. of roots plant™ 5.28 3.00-13.00 46.15
Weight of roots plant” (Kg) 1.07 0.610-3.200 56.89
Root fresh weight (g) 197.30 85.00-510.00 43.00
Root dry matter (%) 22.88 19.20-35.01 29.15
Root length (cm) 20.06 11.30-26.23 30.31
Root diameter (cm) 7.99 3.50-11.52 29.43
Total s mg.g" d.w) 179.81 163.10-232.21 20.64
Starch (mg.g™ d.w) 238.05 220.00-297.31 14.94
Carbohydrates (mg.g”~ d.w) 407.44 410.50-508.11 33.19
Carotene (mg.g” d.w) 0.397 0.321-0.565 21.16
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The obtained results, clearly, indicated that the
original population (O.P.) was characterized with a
high variability for most considered characters as
appeared from the estimated coefficients of variation
values that ranged from 29.03% (for root diameter) up
to 56.89% (for weight of roots plant™). On the other
hand, the starch content of storage roots showed the
lowest variation (14.94%) among all studied
characters. However, total sugars and carotene
contents showed relatively high variation with
estimated values of 20.64% and 21.16% for their
C.V%, respectively. Such results scemed to be due to
that “Abies" cultivar is considered old enough and has
been commercially grown for a long period without
any purification and improvement. The tremendous
variation reflected by most investigated characters of
the original population supported the high possibilities
of conducting successful and efficient selections to
introduce new clones, with better general
performances than their original population. Such an
opinion is agreed completely with ideas of Kustarev
(1980), Holm (1988) and Siddique (1991), who
mentioned that the existence of high variation of
characters, within the population wanted to be
improved, is the first and the important key for
achieving the successful expectation of improving
- superior cultivar. Moreover, the highest detected
extreme values, noticed in the reflected wide ranges by
most of the studied characters, which reached more
than double of the population mean in particular
characters, clearly, suggested the high potentialities for
improving such characters in sweet potato. These
results are in conformity with the results obtained by
many investigators such as Jones et al. (1969) for
different storage root traits; Thamburaj and
Muthukrishnan (1978), Anshebo er al. (2004) and
Tsegaye et al. (2006) for number of branches plant™,
weight of single tuber root, tuber root length and girth,
tuber roots weight plant” and vine length; Zheng e al.
(1985) for vine length; Chen ef al. (1989) for tuber
root weight and tuber roots yield plant™; Alam et al.
(1998) for vine length, number of storage roots plant™,
individual root weight and storage fresh roots yield
plant; Tsegaye et al. (2007) for vine length, storage
roots number plant”’, root length and diameter, root
weight, roots yield plant™ and root dry matter content.
These authors found considerable variabilities among
genotypes for the traits under consideration, which in
turn is more useful for exploitation in selection
program. Accordingly, it was expected that all studied
characters could be improved through selection, but
with varying degrees, depending on the amount of
variation present in the population, the selection
intensity, and the heritability of the concemed
character.

The results concerning the comparisons among
the means, ranges and coefficients of variation of the
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studied characters of the seventeen different
populations; i.e, populations derived from the clonal
selection cycle (clone-1 to clone-16), and the original
population (O.P.); are listed in Table 2.

Regarding vine length; the comparisons among
the means of the seventeen different populations
indicated that all selected populations were
characterized with, significantly, longer vines, than
that of the original population (O.P.). The results
showed, also, that the coefficient of variation values
and ranges of the derived populations were found to be
lower and narrower, relative to those of the (O.P.).
Among the selection clones of sweet petato clones
(clone-9) and (clone-10) produced significantly long
vines than those of the other clones. These results
indicated, clearly, that the practiced clonal selection
was able to increase, significantly, the vine length
from 132.53 c¢m in (O.P.) to more obvious (from
139.66 cm to 188.06 cm) in the selected clones. The
results illustrated, also, that using clonal selection
method reduced the (C.V.) values from 52.83% in
(OP.) to < 26.54 in the different selected clones
(Table, 3). This result might be expected, since vine
length character seemed to be simply inherited. The
successful selection for long vine could be related to
the type of gene action involved in the inheritance of
this character, that seemed to be additive as reported
by Jones (1969).

Pertaining number of branches plant”; Table 2
illustrated that using the clonal selection method
reflected significant increases in a half of the selected
clones compared to the (O.P.) in this character. This
result was noticed from the comparisons among the
mean values of the (O.P.) with the means of each of
selected clones (clones number 3, 6, 7, 9, 10, 11, 12,
and 15), which appeared to be significant. The results
illustrated, also, that' the general performances of all
tested genotypes varied in this respect, indicating the
presence of genotypic differences among the evaluated
genotypes.

This result seemed to agree with the finding of
Shalaby et al. (1993-a) who detected significant
differences among some sweet potato genotypes for
the trait number of lateral branches plant’. The
estimated values of the ranges and coefficients of
variation reflected, also, lower and narrower variability
magnitudes after the clonal selection technique. Such
achieved improvements may be related to, relatively,
high amount of variability in the ariginal population.
Such a result, clearly, indicated that most of the
variability detected among the original population
individuals could be related, in a sound part of its
magnitude, to genetic variability. Therefore, this
genetic component of variation was reflected oa the
progenies of initially selected clones.
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Table 2: Means (f ), ranges and coefficients of variations (C.V.%) estimates for the vine length and
number of branches characters of the selected clones and the original populations (O.P.) of the

sweet potato in 2006 season.
Characters Vine length (cm) No. of branches plant™
Parameters "
X Range CV.% X Range CV%

Clones

Clone -1 139.66 g 135.00-168.00 | 26.54 13.21f 12.00-14.00 16.68
Clone -2 167.68 d 163.50-171.20 | 19.64 14.14 ef 13.00-15.0 17.01
Cione -3 175.56 be 170.60-180.70 | 22.11 16.07 c-¢ 12.00-16.00 17.11
Clone -4 140.68 g 135.70-145.20 | 19.52 13.57f 12.00-14.00 15.86
Clone -5 144.48 fg 143.00-145.70 | 17.82 14.55 d-f 12.00-15.00 19.15
Clone -6 178.97 b 156.90-170.70 | 16.11 16.14 c-e 14.00-16.00 14.73
Clone -7 164.33 d 166.30-192.00 | 22.31 16.11 c-¢ 14.00-17.00 17.16
Clone -8 178.01 b 165.00-192.00 | 18.00 13.19 f 14.00-16.00 14.81
Clone -9 188.06 a 170.30-189.30 | 14.22 19.09 a 12.00-20.00 12.91
Clone -10 188.02 a 172.70-196.20 | 14.63 18.34 ab 13.00-19.00 12.98
Clone -11 14131 g 138.90-140.00 | 18.91 16.97 be 15.00-19.00 19.17
Clone -12 148.34 f 145.90-150.50 | 15.17 16.56 b-d 12.00-18.00 21.11
Clone -13 158.26 ¢ 156.30-161.30 19.82 15.14 c-f 13.00-19.00 20.22
Clone -14 169.97 cd 160.60-172.70 | 17.73 14.56 d-f 13.00-19.00 18.11
Clone -15 181.53 b 171.00-185.00 | 16.18 16.00 c-e 14.00-18.00 14.31
Clone -16 179.30 b 186.70-191.90 | 24.31 13.88 f 12.00-16.00 15.32
(O.P.) 13253 h 89.90-202.00 52.83 13.34f 8.00-19.00 32.72

Values having similar alphabetical letter (s) do not significantly differ, using Duncan's multiple range test

“(L.S.R.) at 0.05 level of probability.

The results concerning number of roots plant ~,
roots weight plant”, root fresh weight and root dry
matter content (Table 3) indicated, clearly, that all
selected clones reflected different degrees of
superiority over the original population. These results
seemed to be in accordance with the results obtained
by several investigators like Tawfik (1974) and
Bourke (1984) for root weight and Nagi et al. (1992),
Velmurgan et al (1999) and Wanas (2002) for number
of roots plant™ and roots yield plant™ characters; Saleh
(1997); Brabet et al. (1998); Ma et al. (1997) and
Omran et al. (2002-b) for roots dry maiter content;
when they compared some sweet potato genotypes for
these characters. Since, they concluded that the
evaluated genotypes were varied in their characters.
The highest value in this respect appeared to be in the
clone number (clone-9), followed by the clone (clone-
10). These two clones reflected, sxgmﬁcantly, the
highest mean values of number of roots plant™, roots
weight plant ! (kg), root fresh weight (g) and root dry
matter content (%); that were estimated by 9.01, 2.31,
255.45, 30.20 in the case of clone (clone-9), and 8.76,
2.12, 240.81 and 30.17 in the case of clone (clone-10),
respectively. The relative increments of these two
clones (clone-9 and clone-10) on their number of roots

plant™, weight of roots plant’, root fresh weight and .

root dry matter contents, were estimated by 83.88%,

148.22 %, 35.94% and 3028%, respectively, in the

case of clone (clone-9), and 78.77%, 127.94%, 28.15%
and 26.76% for such four characters, respectively, in
the case of clone (clone-10). These particular clones
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were noticed to have the best vine length and number
of branches plant™, as previously mentioned.

The estimated values of the ranges and coefficients
of variation for these characters reflected a lower
variability magnitudes afler using clonal selection
method, since, the (C.V.%) values of all selected clones
were, severely, reduced 1o reach the range from 11.00%,
to 22.63% for number of roots plant™; 14.01% to 23.18%
for weight of roots plant™; 12.60% to 20.50% for root
fresh weight and from 13.30% to 22.30% for root dry
matter content, compared with those of 45.77%, 55.18%,
41.17% and 28.73% of the original population (O.P.),
respectively (Table, 3). Generally, the great amount of
variability noticed in the original population gave good
chances for efficient selection for such characters. These
results, generally, indicated that practiced clonal selection
appeared to be efficient in isolating particular clones with
which they were selected. These results reflect also that
the differences detected among the clones conceming
these characters involved some gemetic cffects upon
which the selection worked out and reflected its positive
efficiency. In this respect, several investigators studied
the nfluences of clonal selection in some economic
vegetables such as potato (Brown and Caligari, 1986;
Holm, 1988; Siddique, 1991), garlic (Egorlykskii, 1986;
Galaeva, 1991; Gvozdanovic ef al. 1994; Sakr, 1996) and
axﬁchnke(l-!abib,ZOOl).'I‘heh‘wsuhsindedmusing
clonal selection method in improving these important
vegetables was an ecffective technique for crop
improvement.
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Table 3: Means (f ), ranges and coefficients of variation (C.V. %) estimates for roots yleld and its components characters of the selected clones and the original
populations (O.P.) of sweet potato in 2006 season.
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Characters No. of roots plant™ Weight of roots plant™ Root fresh weight Root dry matter Root length Root diameter
(kg) 4] (%) (cm) (cm)
eters

X | Range C%V X Range (3,/:[ X Range (j‘%:, X Range Cg',:l X Range C,,/y X | Range (i/y

Clons
Clome -1 189ad 4.009.00 2263 1.705¢ 1.370-1.860 18.10 216.18 de 175.00-240.00 16.11 29513 23.56-32.D 1622 13.63g 11.68-15.31 14.15 6.03 00 5.00-7.30 1615
Clooe -2 799 ¢ 4.00-3.00 18.61 1.640 co 1.280-1.840 17.01 20567¢f 180.00-220.00 14.12 152ed 25.70-28.18 14.18 14351 11.00-16.11 12.16 6.76 be 5.20-3.10 15.31
Cloae -3 79 s8¢ 3.00-9.00 12 1504 0 1.250-1 640 1831 18890 h 170.00-250.00 20,50 1Mo 27.00-32.22 1818 17.03be 12.23-18.00 15.17 S68¢ 4.50-7.30 18.19
Clono 4 3.608c 5.00-10.00 18.12 1.637¢c¢ 1.370-1.860 20.32 19064 h 175.00-210.00 19.00 2940 8b 25.00-33.50 PNy} 16.44c 13.00-17.16 16.31 6300 4.60-8.30 2a
Clons -§ 860 8¢ 6.00-9.00 16.13 1.8355b¢ 1.750-1.850 15.50 21392 do 185.00-240.00 18.1t 28.47be 24.60-31.00 1822 15434 12.22-20.10 17.09 5.59bd 5.10-8.20 1933
Clone -6 3318y 5.00-3.00 213 [RE 33 0.900-1.300 16.18 206.19 of 190.00-215.00 151 2851 be 12.20-30.23 1912 16.60c 15.00-18.86 252 586d¢ 4.40.7.50 206
Clone -7 8.10ac 6.009.00 1310 1.644ce 1.450.1.328 8.1t 0264 8 190.00-235.00 19.09 29.90 sb 2.50-31.00 i 14.03% 12.70-15.11 1932 s.if 4.30-6.30 16.17
Clone -8 6124 5.00-10.00 w0 13014t 1.100-1.550 010 209.70 &£ 198.00-225.00 18.11 2138t 25.00-30.88 16.32 1531 12.00-17.00 18.31 6.33 b 4.20-730 13.10
Clons -9 9.01a 7.00-10.00 11.00 2301a 1.800-2.450 1401 255.45a 205.00-275.00 12.60 3020 2691-32.23 13.30 16.3% 14.50-17.12 113 7056 5.50-8.20 11.10
Clone -10 876 ab 5.00-11.00 19.01 2.113ab 1.900-2.500 19.00 24051 210.00-250.00 1717 30.17s 24.00-30.60 15.50 1776 13.00-18.22 1431 662bd 5.10-8.10 1 152
Clone -11 7.09 b 6.00-11.00 16.50 1.521 co 1.100-1.800 26.00 21449 do 195.00-250.00 19.10 2117¢ce 23.50-29.58 16.17 1423 13.12-16.21 16.38 5.66of 5.00-6.45 1433
Clone -12 568eg 4.00-10.00 12.00 LI 0.900-1.750 .13 193.96 gh 185.00-235.00 20.18 n47i 20.00-25.70 1750 14488 13.00-16.11 1393 6.16¢ce $.86-7.50 1321
Cloos -13 6.90 of $.00-12.00 0 1283 of 1.00-1.450 1732 186.11 b 180.00-215.00 j1.0v7) 4286k 23.34-29.50 230 14.78: 11.00-17.22 19.09 639be 5.68-7.50 1841
Clone -14 329%¢ 4.00-12.00 2130 1.546 ¢ 1.100-1.900 ns 185.73% 180.00-220.00 18.16 26.78 o4 24.80-30.12 1817 14.67¢ 10.00-18.%0 20.10 605¢ce 433760 9.0
Clowe -13 16304 5.00-11.00 19.50 1.666 1.200-1.950 20.9% 21831 od 195.00-260.00 147 B.Nd 24.30-29.50 1930 16.99b¢ 12.00-18.60 i5.18 355 4.90-6.20 17.19
Clous <16 714 b0 4.00-9.00 12.5t 1.524 c¢ 1.300-1.900 19.16 279%¢ 175.00-265.00 0.2 B4 24.30-31.00 20.20 16 24cd 11.50-21.00 2182 6.09¢ce 511798 20.09
{oPr) 490¢g 3.00-12.00 AN 0927g 0.645-3.400 3518 18791k $3.00-560.00 4117 23180 1900-35.50 b: %z 19.06a 10.66-27.11 3092 8.04a 3.01-11.76 .87

Values having similar alphabetical letter (s) do not significantly differ, using Duncan’s multiple range test (L.S.R.) at 0.05 level of probability.
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With respect to root length and diameter
characters, the comparisons among the means of the
different evaluated populations in Table 3 indicated,
generally, that all selected clones were characterized
with, significantly, shorter and thinner roots, than that
of the: original population. The results showed, also,
that the coefficients of variation values and ranges of
the derived clones were found to be lower and
narrower, relative to those of the (O.P.). These results
indicated, clearly, that the practiced clonal selection
was able to reduce, significantly, the root length within
the ranges of 13.68 to 17.76 cm for root length; and
5.11 to 7.05 cm for root diameter for all the slected
clones; compared with those of the original population
19.06 cm and 8.04 cm, respectively. From breeding
aspect, the results of the current study can suggest that
medium values for root dimension traits are desirable
for consumer. This resuit reflects the efficiency of
clonal selection method as an essential step for sweet
potato improvement.

i the determined chemical
compositions; viz. total sugars, starch, carbohydrates
and carotene; the results in Table 4 reflected,
relatively, high variation within their original
population, as those noticed for the other considered

- characters. Since, the estimated values of coefficients
of variation (C.V.%) for the total sugars, starch,

carbohydrates and carotene contents were 20.16%,‘

15.32%, 32.92% and 22.12%, respectively, in the
(O-P.). Accordingly, the efficiency of selection on
improving these chemical components of sweet potato
roots would expected in the selected clones. So, the
varigbility magnitudes were reduced in all derived
clones for the chemical contents of sweet potato roots.
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The comparisons among the means of each total
sugars, starch, carbohydrates and carotene contents
illustrated, generally, that using clonal selection
method increased, significantly, these chemical
contents in most selected clones. The results observed,
also, that the general performances of all tested
genotypes were varied in their chemical composition,
indicating the presence of significant differences
among the sweet potato_genotypes. The obtained
results appeared to agree with the findings of Hammett
(1974) on carbohydrates content; Bradbury and
Holloway (1988); Babu (1994); Saleh (1997); Wanas
(2002) on total sugars content, Liao et al., (1985) and
Shalaby et al., (1993-b) on carotene content and Saleh
(1997); Brabet et al. (1998); Omran ef al. (2002-b);
Wanas (2002) on starch. They concluded that the
differences among the evaluated genotypes of sweet
potato scemed to be significant. Fram chemical
constituent's  aspect, the best clone that showed the
highest mean values for these four previous chemical
components was found in clone clone-9. These results
mean that increasing the chemical compositions in
sweet potato roots may be related to increasing in most
vegetative and yield characters.

Such result illustrated, generally, that the clone
clonal-9 reflected superiority in all studied characters,
with only two exceptions, than the original population
or than all other clones. Therefore, it may be
concluded that clonal selection method was found to
be highly efficient, in the present breeding program in
isolating good clones of sweet potato "Abies cultivar”.
Clone-9 appeared to be the best one among the all
selected clones under consideration, fcllowed by
clone- 10.



Table 4: Means (:i’. ), ranges and coefficients of variations (C.V. %) estimates for the chemical compositions; total sugars, starch, carbohydrates and carotene;

of the selected clones and original populations (O.P.) of sweet potato in 2006 season.

Characters Total sugars Starch Carbohydrates Carotene
(mg.g' dw.) (mg.g.”* dw.) (mg.g." d.w) (mgg.’ dw.)

arameters

X Range SVlox Rnge | GV X Rage | GV | ¥ Range | C.V%
Clones

clone-1 214.51 ab 200.70-225.53 12.50 26898¢c | 260.82-273.13 | 14.30 | 483.498b 480.50-488.63 17.33 | 0.513b 0.495-0.531 13.12
clone- 2 214,72 ab 195.30-220.00 12.00 | 251.44de | 240.00-259.12 { 11.50 466.16 cd 463.18-469.67 | 20.00 | 0.451cf | 0.436-0.462 16.21
clone-3 200.57 cd 195.42-215.30 13.18 268.28¢c | 260.86-276.73 | 12.10 468.83 ¢ 461.53-479.46 1850 | 0479¢ 0.461-0.493 18.10
clone- 4 190.77 d-f 180.57-195.40 10.11 272.17bc | 260.50-273.70 | 11.00 462.94 cd 460.80-466.12 ‘| 19.10 | 0.438 ef 0.432-0.446 15.31
clone- 5 180.41 f-h 178.41-189.86 11.17 26778 c | 265.60-275.13 | 12.11 448.19 ef 446.17-451.99 12.10 | 0.518b 0.511-0.530 12.82
clone- 6 170.01 h 168.76-175.43 13.12 24784 ¢ | 240.50-256.03 | 17.50 417861 416.26-437.25 15.11 | 0.396¢ 0.381-0415 16.22
clone- 7 216.10 8b 210.69-220.60 15.13 23836 f | 235.85-240.50 | 11.00 454.46 de 410.00-456.40 17.31 | 0437¢f | 0.420-0.450 11.18
¢clone- 8 205.27 be 200.50-209.50 12.18 278.43 ab 275.80-28.50 9.10 483.70 ab 476.30-487.30 1331 | 0.471 cd 0.460-0.483 11.11
clone- 9 220.16 & 210.60-230.36 9.05 281.74 a 280.58-285.86 | 6.50 49534 a 486.95-501.51 11.82 0.550 a 0.533-0.573 10.32
clone- 10 179.47 gh ‘ 175.50-182.50 11.51 275.18 a-c | 275.80-289.20 | 12.21 461.20 cd 430.00-461.97 1271 | 0.523 ab 0.511-0.533 16.16
¢lone- 11 213.97ab 210.10-220.12 13.51 257.60d 250.74-260.34 | 13.32 471.60 be 466.81-475.86 14.05 | 0.461c-¢ | 0.451-0471 14.18
clone- 12 192.94 de 189.60-195.50 12.00 229.76 g | 225.35-233.80 | 15.11 422.69 hi 410.90-427.60 16.50 0477¢ 0.473-0.480 11.22
clone- 13 190.47 d-g 185.90-195.70 13.50 250.51de | 247.70-259.42 § 14.12 440.90 fg 433.60-446.12 18.00 | 0.4201fg 0.403-0.437 12.13
clone- 14 186.94 e~g 182.13-191.80 1120 245.00 e | 240.30-251.21 | 1019 | 431.94gh 425.63-442.39 22.10 | 0.443d-f | 0.426-0.467 1332
clone- 15 201.08 cd 195.03-210.20 933 27040c | 268.80-272.63 { 9.07 471.48 bc 460.29-478.50 19.00 | 0.540ab 0.525-0.568 15.32
clone- 16 21747 a 210.09-230.60 13.80 250.57 de | 240.80-252.50 | 8.09 468.04 ¢ 464.41-479.10 | 2022 0.518b 0.450-0.560 14.19
(OP.) 182.25 e-g 163.00-251.00 20.16 236441 | 218.50-295.13 | 15.32 418.70 1 405.50-509.30 3292 0342 h 0.321-0.567 22.12

Values having similar alphabetical letter (s) do not significantly differ, using Duncan's multiple range test (L.S.R.) at 0.05 level of probability.
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