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ABSTRACT: Improving sweet potato plants by traditional breeding methods has some
limitations. Furthermore, the existence of self- and cross-incompatibility in sweet potato limits
the use of genetic resources and causes a difficult for the breeders through cross breeding.
Breeding using mutants as gamma rays and chemical mutagen agents such as colchicine and
sodium azide can be used as a key approach in improving sweet potato genotypes, since it is a
clonally propagated crop. Therefore, the objectives of this study are production improved clones
of sweet potato with high productivity and quality. This investigation was carried out through the
years of 2014, 2015 and 2016. Physical and chemical mutagenesis were performed using
gamma ray radiation, colchicine and sodium azide which were applied to stem cuttings of
Abees and Mabrouka cultivars to produce new sweet potato clones prone to have both high
productivity and tuber roots quality. Cuttings were treated with three different mutagens: 1)
exposed to gamma radiation with four doses (30, 50, 70 and 90 Gy), 2) soaked in colchicine
solution with three concentrations (100, 300 and 500 mg/L) for sixteen hours and 3) soaked in
sodium azide solution with three concentrations (50, 75 and 100 mg/L) for sixteen hours. Fifteen
new clones were selected among three hundred ones according to tuber root morphological and
physical characteristics for planting in a field trial along with the above-mentioned local sweet
potato cultivars for evaluation in two different locations in Alexandria and El-Gharbeya
governorates. Generally, the tested sweet potato genotypes were significantly differed for all the
studied characters, viz., vegetative characters, yield and yield components, physical and
morphological tuber root characteristics. Most studied characters showed strong dependence
on the environmental factors (locations). The interaction between genotype and environment;
had highly significant effects on all studied traits. The obtained results expressed such positive
and significant correlations among sweet potato yield per feddan with each of fresh foliage
weight (kg), plant length (m), number of main branches per plant, number of tuber roots per
plant, average tuber root weight (kg), marketable yield per plant and percentage of marketable
yield per plant. So, the aforementioned characters were considered as good indicators for the
prediction of high sweet potato crop production. It is worth mentioning that; three clones (No. 3,
4 and 6) were superior to all tested genotypes especially in yield and quality characters as total
sugars and dry matter percentages. These clones considered suitable for both domestic and
foreign markets. The clone No. 16 is starchy one and dedicated to be suitable for starch
industry due to its superiority compare to all tested clones in terms of starch content.

Keywords: sweet potato, jpomoea batatas, L., gamma-ray radiation, colchicine, sodium azide,

mutation, physical and chemical mutagens, genotype x environment interaction.

INTRODUCTION

Sweet potato (lpomoea batatas, L.) is a perennial plant, dicotyledonous,
belongs to the family convolvulacea and considered one of the important crops
in many developing countries; especially, in Africa and Asia. Sweet potato ranks
seventh among the world's most important crops and the fifth order in
developing countries (Loebenstein et al, 2003; Hironori et al. 2007).
Furthermore, it ranked the second important tuber root crop after cassava in
many tropical countries (FAOSTAT, 2006). Because of the enormous genetic
diversity of sweet potato and the accompanying diversity in phenotypic and
morphological traits; the crop has a great potential for further development to
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accommodate specific uses. In 2014, sweet potatoes production quantity for
Egypt was 339049 tonnes (FAOSTAT, 2014).

Improving of sweet potato plants by traditional breeding methods has
some limitations. Traditional methods are able to generate many mutations at
once because sweet potato exhibits polyploidy and has many chromosomes.
The number of chromosomes in the sweet potato plant is 2n = 6x = 90. This
indicates that it is a hexaploid plant with a basic chromosome number x = 15.
However, it is hard to determine the genetic phenomenon of specific traits.
Moreover, the flowering of sweet potato should artificially be induced under
grafting and short-day treatment (Ahn et al., 2002). Furthermore, the existence
of self- and cross-incompatibility in sweet potato limits the use of genetic
resources, and it is very difficult for the breeders through cross breeding (Ahn et
al., 2002). Breeding using mutants can be used as a key approach in improving
sweet potato genotypes, since it is a clonally propagated crop. Many breeders
take advantage of Irradiation-induced mutation breeding. The breeders claim
that it is might be effective in improving sweet potato characters such as yield,
quality characters and disease resistance (Wang et al., 2007; Ahn et al., 2010;
Ji et al.,, 2011). Irradiation has also been successfully used for mutation in
various crops and ornamental plants to induce genetic variations through the
breeding programs (Song and Kang, 2003). Using irradiation has significantly
contributed to the promotion of the expression of recessive genes and
producing new genetic variations (Yoon et. al., 1990; Schum, 2003; Song and
Kang, 2003). Gamma rays is, also, used for improving growth and quality of
plants, for their high mutation frequency and can interact with atoms and
molecules; thus producing free radicals in cells that affect morphology,
anatomy, biochemistry and physiology of the plants (Chahal and Gosal, 2002).
Mohan (2006) reported that induced mutations are highly effective to enhance
natural genetic resources for vegetatively propagated crops. Radiation
mediated morphological, structural and functional changes in a plant are
governed by the intensity and duration of the gamma rays which, generally,
induce cytological, biochemical, physiological, morphological and genetically
changes in cells and tissues (Rahimi and Bahrani, 2011; Jan et al., 2012;
Chandrashekar et al., 2013; Haris et al., 2013).

Physical and/or chemical mutagens cause random changes in the
nuclear DNA or cytoplasmic organelles, resulting in gene, chromosomal or
genomic mutations. Induced mutagenesis is an established method for plant
improvement, whereby plant genes are altered by treating seeds or other plant
parts with chemical or physical mutagens. Notably, voluminous work has been
done worldwide for the improvement of both seed and vegetatively propagated
crops through induced mutation (Shu, 2009).

Colchicine, a poisonous medicinal chemical, has been used since 1937
in plant breeding work to produce changes in plants by doubling the number of
chromosomes in cells, a condition referred to as polyploidy. The increased
number of chromosomes usually brings about an increase in size of the affected
cells and various degrees of changes in their functions. The colchicine solution
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affects plant cells during the division stages and has no apparent effect on non-
dividing cells (Dermen and Emsweller 1961).

Sodium azide (NaNj3) is inorganic compound, colorless salt, gas forming;
also, it is an ionic substance, highly soluble in water and very toxic. Sodium
azide is a chemical that has been, widely used in agriculture, and medical
practices, and is known to be highly mutagenic to plants (Rines, 1985; Raicu
and Mixich, 1992; Grant and Salamone, 1994). It has been used in various
crops to improve yield, quality, resistance to pathogens, and tolerance to abiotic
stresses (Khan et al., 2009).

The objective of the present study aimed to produce some improved
clones of sweet potato characterized with high productivity and high tuber roots
quality for local markets and for exportation; using chemical mutagen agents
and gamma radiation.

MATERIALS AND METHODS

This investigation was carried out during the three successive years
2014, 2015 and 2016. Stem cuttings of 20-25 cm length, were taken from
common Egyptian sweet potato cultivars (Abees and Mabrouka) were treated
with three different mutagens: 1) exposed to gamma radiation with four doses
(30, 50, 70 and 90 Gy) using a Co®® source from a unit gamma chamber at the
National Center for Radiation Res. and Tech., Nasr City, Cairo, Egypt, 2)
soaked in colchicine solution with three concentrations (100, 300 and 500 mg/L)
for sixteen hours and 3) soaked in sodium azide solution with three
concentrations (50, 75 and 100 mg/L) for sixteen hours. The treated cuttings
were planted on 1! March in pots containing soil composed of clay, sand and
peat moss (1:1:1).The planted stems were covered with a transparent plastic
sheet to retain moisture. After one month, the transplants were planted again on
1% of April 2014 in rows, 0.70 m apart, and at spacing of 0.50 m within rows at
El-Sabaheya Horticultural Research Station farm, Alexandria governorate.
Three months later, each new branch (emerged from an individual bud) was cut
and replanted again on the 1 of July 2014, as previously explained. At the end
of October, when the temperatures began to drop, the plants were covered with
plastic sheets under low tunnels. The cultivated plants began to grow again
when the temperatures began to rise during April 2015 and the tunnels were
removed. The vegetative growth considerably increased during the summer
season. In the mid of August 2015, the growing plants (300 clones) were
individually harvested and inspected on the basis of the produced tuber roots
morphology (uniformed tuber root shape, smoothness, skin color and flesh
color) and its physical characteristics (shape index and TSS). From the mutants
obtained, only fifteen clones were selected; cut and the stems of each clone
were replanted separately in the field. At the end of October, the cultivated
plants were covered with plastic sheets under low tunnels till 1 of April 2016.
After that, stem cuttings of 25 cm length of each selected clone were made.
Abees and Mabrouka cultivars was planted in addition to the selected clones for
the evaluation in two different locations at Abees area, Alexandria governorate
and Bassioun area, El-Gharbeya governorate. The experimental layout was
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arranged in a randomized complete blocks design (R.C.B.D.) with three
replicates. The stem cuttings were planted in rows, 70 cm apart and at spacing
of 25 cm within rows. The experimental unit consisted of four rows (6.0 m long
and 0.70 m wide) making an area of 16.8 m?. All the agricultural practices used
for commercial sweet potato production, as common in each area, were
followed. Harvesting was done on 1% of August 2016. The physical and
chemical analyses of the experimental soils are presented in Table (1).

Table (1). Physical and chemical analyses of the experimental soils

Mechanical analysis EC CaCO; O.M.

Location oo hd% Silt% Clay % Texture PH  dsim) % %
Abees area 43.90 14.90 41.20 Clay Loam 775 270 25.22 1.80
Bassioun area 36.40 40.00 23.60 Loam 7.50 1.15  28.60 1.22
Chemical analysis
Location Cations (meq/L) Anions (meq/L)

N* P* Ca”® Mg"™ Na' K* CO; HCO; CL SO,

Abees area  0.88 19.7 0.65 0.39 1.24 1.43 zero 0.63 1.09 0.95
Bassiounarea 0.81 21.20 1.39 0.39 0.81 0.12 zZero 0.90 0.36 1.83

Measurements:
The recorded measurements were assigned as follows:

1-Vegetative growth: samples of ten whole plants per plot were randomly
selected, 90 days after planting, for determination of the vegetative growth
(plant length (m), number of main branches/plant and average fresh foliage
weight/plant (kg)).

2-Yield parameters: Tuber root yield trait was calculated for a plot (16.8 m?)
and then attributed to yield per feddan. Ten randomly plants per plot were taken
for determining yield component characters (number of tuber roots/plant,
average tuber root weight (g) and weight of marketable tuber root yield per plant
(kg) and percentage of marketable tuber root yield).

3-Tuber root characteristics: Ten tuber roots per plot were randomly used for
determining the following characteristics: root shape index (calculated by
dividing tuber root length by its diameter), hairiness (scored from 1 to 10;
whereas, 1 denotes a smooth root; and 10 refers to a hairy root), skin color
(scored from 1 to 10;whereas, 1 denotes a white skin color; and 10 denotes a
dark purple skin color) and flesh color (scored from 1 to 10; and 1 denotes a
white creamy flesh color and 10 denotes a dark orange flesh color).

Tuber root quality:

1- Tuber root dry matter (%): Dry matter percentage of tuber roots were
carried out by weighing a certain weight of sliced fresh tuber roots and then
dried at 70 "C for 48 hrs.

2- Total soluble solids (TSS) %: determined using the Zeiss hand
refractometer.

3- Reducing and non-reducing sugars percentages (%): Five grams of dried
tuber root was taken to determine reducing and non-reducing sugars, according
to the method of Dubois et. al., (1956).

4- Starch (%): Tuber root starch percentage (%) was determined according to
the method described in A.O.A.C. (1970).
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5- Carotene content (mg/100 g): Carotene content was determined in dried
samples as B carotene, using the method described by Umiel and Gabelman
(1971), using a Milton Roy, spectrophotometer-601 at 440 nm.

Statistical analysis

Collected data from the experiments were statistically analyzed, using
the analysis of variance method. Data from both locations were subjected to a
combined analysis of variance as outlined by Miller et al. (1959). Comparisons
among the means of different clones were carried out using least significant
differences (L.S.D) test procedure at p < 0.05 level of probability, as explained
by Snedecor and Cochran (1980) using Costat software program. Simple
correlation coefficients (r) were calculated for different pairs of the studied
characters as reported by Dospekhove (1984).

RESULTS AND DISCUSSION

Mean performance of the tested genotypes at Alexandria Governorate

Data presented in Table (2) showed highly significant differences among
the tested sweet potato clones for all the studied characters. The results of the
studied vegetative traits clearly appeared that the clones number 3, 4, 6 and 10;
significantly, gave rise to the highest significantly mean values for fresh foliage
weight (kg) character. While, the data of plant length characters showed that the
clones No. 3 and 6; significantly, possessed the highest mean values. On the
other hand, both clones No. 3 and 10; had the significantly highest mean values
for number of main branches per plant character. In terms of sweet potato yield
and its component characters, the data recorded showed that clones No. 10
and 11; significantly, recorded the highest mean values of number of tuber roots
per plant trait. The significantly highest value of average tuber root weight (Kg)
was recorded with the clone No. 6 followed by the clones No. 3, 4 and 10 which
did not have significant differences among each other. As for tuber root yield
character (ton/fed.); the results obviously showed that, clone No. 10; brought
about the highest mean value in this regard followed by the clone No. 6 with
insignificant difference between them. Each of the clones No. 3 and 4 ranked in
the second order regarding tuber root yield per fed. with insignificant difference
with the clone No. 6. According the previously mentioned, the relatively highest
yield was produced by the clones; No. 10 and 6, which is related to the
previously noticed high mean values of fresh foliage weight, plant length,
number of main branches per plant, no. of tuber roots per plant, and average
tuber root weight. Similar results were, also, detected by Moussa and Gomaa
(2017) in their study on sweet potato; where, the authors found that the
relatively highest yield was produced by the clones, which are related to high
values of vegetative measurements and yield component characters. The
results illustrated also that the highest significant mean values achieved for the
marketable yield per plant (Kg) were through the clones No. 3 and 10. followed
by the clone No. 6 (Table 2). The highest significant percentages of marketable
yield per plant were obtained from the clone's No. 3 and 9 without significant
differences with the clone's No. 4, 6,10,11,12 and 13.
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Results of physical and quality properties of the tested sweet potato
clones are presented in Table (2). The tabulated results showed that clones No.
2, 4, 6, 8 and 10; significantly, produced the longest oblong tuber roots. On the
other side, clone No. 14 produced more round tuber roots. Total soluble solids
(TSS) were the highest at clone No. 9, while, Mabrouka cv. was the lowest
ones. Each of clones No. 3, 4, 5, 7,14,15,17 and Mabrouka cv. produced the
hairless tuber root, whereas clones No. 2 and 12 produced the hairiness. Tuber
skin color, significantly, varied from creamy (clone No. 16) to purple-red (clone
No. 3). The data clearly appeared that there was wide range for flesh color trait
(from white creamy in ‘Mabrouka' cv. to dark orange in clones No. 4 and 7). Dry
matter percentages showed highly significant differences among the tested
clones; where clones No. 5, 6, 15, 16 and Mabrouka cv. had the highest dry
matter percentages, while Abees cv. and clones No. 7, 8, 9 had the lowest
percentages. Results of carotene content demonstrated that clones No. 4, 7
and 10; gave the highest mean values in this respect, which can be linked to the
obtained results of flesh color; as these clones also possessed high mean
values. On the contrary, Mabrouka cv. and clones No. 5, 13 were the least
regarding carotene content. As for non-reducing and reducing sugars, clones
No. 2,6 and 8, significantly, possessed the highest percentages for non-
reducing sugars; while, clone No. 13, significantly, had the highest percentage
for reducing sugars. Records of total sugars percentage showed that clones No
3, 6, 8 and 10 had the highest total sugars percentage among the tested clones,
alternatively, the lowest percentage of the given ftrait by Mabrouka cv.
Regarding starch percentage, Mabrouka cv. and clone No. 16 were the most
starchy, while clones No. 5, 9 and 15 reflected the lowest value regarding the
starch percentage.

Results tabulated in Table (2), declared that; both clones No.6 and 10
can be nominated for planting in Alexandria region, where they possessed the
highest productivity compared to the other tested genotypes. These two
genotypes were characterized with high total sugars content, making them
suitable as a table item, also distinguished by attractive flesh color. These two
genotypes significantly outweigh ‘Abees commercial cultivar in the ratio of dry
matter, which reduces both loss percentage of weights and the damage
percentage during storage and export for foreign markets
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Table (2). Mean performance of sweet potato genotypes for the studied characters grown in Alexandria Governorate

No. Genotypes fE:;sgjhe I Pltahnt b No. ﬁf n;alin i No. ff/tlljbetr Av;araqert‘ltjblt(ar tYi;afId d “Jﬂ:ﬁ;?:r:? “Jii:lé?;i‘:rﬁ
weight (kg) ength (m) branches/plant roots/plant root weight (kg) (ton/fed.) (kg) (%)

1 Abees cv.” 1.39b 1.66b 2.62b 6.00cd 0.21ef 12.50c 1.08d 86.76cdef
2 A 30 Gy 0.59¢g 0.68i 1.68h 3.67jk 0.10hi 3.70i 0.28h 76.59¢g

3 A 70 Gy-a 1.589a 1.87a 3.20a 6.44bc 0.26bc 17.00b 1.67ab 98.04a

4 A 70 Gy-b 1.60a 1.63bc 2.57bc 6.44bc 0.25bcd 16.00b 1.47c 91.65abcde
5 A 70 Gy-c 1.29bc 1.21e 2.50bc 6.32c 0.19f 11.83cd 1.03d 87.41bcdef
6 A 70 Gy-d 1.60a 1.77ab 2.67b 5.67de 0.31a 17.33ab 1.60bc 92.37abcd
7 A 90 Gy-a 1.01d 0.93h 2.00fg 3.111 0.19f 6.10h 0.50¢g 81.98fg

8 A 90 Gy-b 0.96de 1.00fgh 2.03fg 3.101 0.22def 6.70gh 0.58¢g 86.99bcdef
9 A 100 Col. a 1.20c 1.10efg 2.30cdef 4.33hi 0.23cde 10.00ef 0.97de 96.97a
10 A 100Col. b 1.61a 1.60bcd 3.17a 6.89ab 0.27b 18.67a 1.75a 93.64abcd
11 Mabrouka cv. 1.40b 1.47cd 1.97gh 7.11a 0.09i 6.33h 0.60g 95.24abc
12 M 30 Gy 1.02d 1.13ef 2.17defg 6.44bc 0.12gh 8.00g 0.77f 96.30ab
13 M 50 Gy 1.20c 1.17ef 2.40bcde 5.00fg 0.22def 11.03de 1.00d 90.64abcdef
14 M 90 Gy 0.76f 1.03fgh 2.03fg 3.99ijj 0.15¢g 6.00h 0.50¢g 83.02¢efg
15 M 300 Col.a 0.82ef 0.96gh 2.10efg 3.44kl 0.21ef 7.33gh 0.60g 82.14fg
16 M 300 Col.b 1.17c 1.43d 2.30cdef 4.67gh 0.21ef 9.67f 0.83ef 85.93cdefg
17 M 500 Col. 1.22c 1.47cd 2.42bcd 5.22¢f 0.19f 10.00ef 0.85ef 85.00defg

To be continued..
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Continued..
Tuber Non- Reducing Total
No. Genotypes si:gze TSS Hairiness Skin  Flesh root dry C;;e:%rtl)e rt;ﬂ;::‘r;g sugars sugars percg:tage
- 0,
index (%) color color m(%}:)er g (D.W.) pe;ge w?ge pezgtlew.a;ge pe:gtlaw;ge (D.W.)
1 Abees cv. 3.84bc  9.00h 1.03c 7.00b 9.00b 16.34g 7.41b 9.31d 7.46d 16.77cd 62.10ef
2 A 30 Gy 4.07ab 12.60b  3.00a 5.00d 8.00c 18.69f 6.38cde 13.18a 5.09f 18.27b 69.33c
3 A 70 Gy-a 2.75¢ 11.07c 1.00d 8.083a 3.03e 22.73bc 4.099 10.61c 8.55¢c 19.167a 66.28d
4 A70Gyb 4.07ab 10.67de 1.00d 7.00b 10.00a 19.29ef 8.77a 11.15¢ 7.74d 18.90ab 65.57d
5 A 70 Gy-c 2.26e 10.40ef 1.00d 5.00d 2.00g 23.30abc 1.18i 8.76d 8.40c 17.16¢ 57.17i
6 A70Gy-d 3.93abc 10.07g 2.00b 7.00b 9.00b 23.09abc 7.16bc 13.33a 5.19f 18.53ab 70.00c
7 A90Gy-a 3.82bc 11.00c 1.00d 6.67c 10.00a 17.61fg 8.81a 12.43b 4.62¢9 17.05¢c 66.20d
8 A90Gy-b 4200ab 1260b 2.00b 5.00d 9.00b 16.17g 5.39ef 13.48a 5.42f 18.90ab 59.33gh
9 A100Cola 3.39cd 13.00a 2.00b 7.00b 8.00c 16.01g  5.84def 12.22b 3.47i 15.69e 57.17i
10 A100Colb 4.48a 10.60e 2.00b 7.00b 9.00b 20.80de 8.55a 10.57¢ 8.37c 18.94ab 60.50fg
11 Mabroukacv. 2.74e 4131 1.00d 5.00d 1.00h 24.13ab 1.27i 2.80h 1.57] 4.37k 85.00a
12 M 30 Gy 2.61e 8.00i 3.00a 5.00d 4.00d 22.32cd 6.58bcd 4.06fg 6.04e 10.09h 69.33c
13 M 50 Gy 2.47e 10.07¢g 2.00b 5.00d 3.00f 22.00cd 1.91i 3.41gh 10.48a 13.88f 77.00b
14 M 90 Gy 1.72f 7.133; 1.00d 4.00e 3.00f 22.05cd 5.33f 4171 5.01fg 9.18i 63.00e
15 M300 Cola 2.96de 10.93cd 1.00d 5.00d 3.00f 24.16ab  5.89def 6.61e 9.45b 16.06de 58.00hi
16 M300 Col.b 2.56e 4.67k 2.00b 3.67f 3.00f 24.81a 3.01h 1.74i 4.09h 5.82 84.67a
17 M 500 Col. 2.74e 10.13fg  1.00d 5.00d 3.00f 22.93bc  3.73gh 6.05e 5.02fg 11.07g 60.17g

Means having an alphabetical letter in common, within a comparable group of means, do not significantly differ, using least significant differences test
procedure (L.S.D) at p < 0.05 level of probability.

* A:- clone mutated from Abees cv.; M:- clone mutated from Mabrouka cv; Gy:- abbreviation of Gray (concentration unit of gamma ray) ; Col.:- colchicine;
a,b,c,d:- discrimination of selected clone.
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Mean performance of the tested genotypes at El-Gharbeya Governorate

Data in Table (3) showed that tested clones were significantly differed as
for the studied characters. The obtained results appeared that vegetative
characters, yield and yield components showed highly significant differences
among the tested clones. In this respect, the results showed that Mabrouka cv.
and / or the clone No. 16 had high mean values for most studied traits, i.e.,
foliage weight, plant length, No. of main branches / plant, No. of tuber roots /
plant, average tuber root weight, yield per feddan, marketable yield / plant and
percentages of marketable yield per plant. There were insignificant differences
among the clone No. 2 with each of Mabrouka cv. and the clone No. 16
respecting number of tuber roots per plant character. The mean value of
average tuber root weight character revealed that clones No. 4, 11, 16 and
‘Mabrouka cv., significantly possessed the highest mean values. The clone
No. 16, significantly, gave the highest mean value for marketable yield
character. Clones No. 12, 15, 16 and Mabrouka cv. appeared to have the
highest and significant mean values in terms of percentage of marketable yield
per plant character.

Concerning tuber root characteristics and quality traits, clone No. 2 had
the longest tuber root with insignificant differences from each of the clones No.
3, 14 and 16, while 'Mabrouka cv. gave the shortest tuber root without
significant differences with the clones No. 4 and 13. The highest values for the
total soluble solids trait were recorded with the clones No. 2,9,11,13,15,16 and
17, while the lowest mean values were obtained by clones No. 6 and 10. The
tested clones revealed smooth skin with varying degrees where the scored
values ranged from 1 (smoothest tuber root) to 3.67 (somewhat smooth tuber
root). Skin color trait ranged from creamy for the clone No. 16 with insignificant
differences with clones No. 13 and 15 to purple red for the clone No. 3 with
insignificant differences with each of Abees cv., clones No. 4, 7 and 9. Flesh
color trait for the tested clones ranged from dark orange flesh color for the clone
No. 3 with insignificant differences with the clone No. 4 to white creamy flesh
color for Mabrouka' cv. with insignificant differences with the clones No.5, 12,
13, 15 and 16.

There were significant differences in the dry matter percentage among
the tested clones. Five clones; No. 5,12, 15,16 and 17 significantly had the
highest dry matter percentages, while ‘Abees’ cv., significantly, had the lowest
dry matter percentage. Two clones (No. 3 and 10) produced high values for
carotene content without significant differences between them; the lowest
significant values were obtained through clones No. 4,5,6,13,14,15,16,17 and
Mabrouka' cv. The results of Table (3) appeared, also, that clone No. 7,
significantly, brought about the highest percentages for non-reducing sugars
and total sugars traits. In this respect, Abees cv. and the clone No. 3,
significantly, recorded the highest percentages for reducing sugars trait.

On the other extreme, Mabrouka cv. registered the lowest percentages
for all the determinations of sugars content in tuber root with insignificant
differences with each of the clone No. 16 for non-reducing sugars content and
the clone No. 12 for reducing sugars content. Starch percentages were the
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highest in ‘Mabrouka' cv. and the clone No. 16, while clones No. 5 and 9
significantly had the lowest starch percentages.

Results of Table (3) exhibited that each of ‘Mabrouka cv. and the clone
No. 16 are suitable for planting in Gharbeya area; where these two genotypes
possessed the highest production compared with the other tested genotypes.
Also, both genotypes characterized by high content of starch, making them
suitable for starch extract industry.
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Table (3). Mean performance of sweet potato genotypes for the studied characters grown in El-Gharbeya

Governorate
Fresh . Average tuber . Marketable Marketable
: Plant No. of main No. of tuber - Yield - .

No.  Genotypes w;;glr?tg(ig) length (m) branches/plant roots/plant r°°t(|‘£é e)lght (ton/fed.) y|el(dk/g)lant wel?;slant
1 Abees cv. 0.83bc 1.03cd 2.03def 4.33ab 0.15¢ 6.67¢c 0.57cd 86.90abcd
2 A 30 Gy 0.63def 0.93de 2.00def 2.89de 0.14c 4.00de 0.30fg 75.00defg
3 A 70 Gy-a 0.73bcde 0.93de 1.93ef 5.00a 0.14c 7.00bc 0.51de 72.19efg
4 A 70 Gy-b 0.80bcd 1.30ab 2.27bc 3.67bcd 0.23ab 8.33b 0.58cd 69.74fg
5 A 70 Gy-c 0.57ef 0.97cde 2.00def 3.33cde 0.17¢c 3.83de 0.30fg 78.57bcdefg
6 A 70 Gy-d 0.60ef 0.97cde 2.00def 3.43cde 0.22b 7.67bc 0.52de 68.67¢g
7 A 90 Gy-a 0.67cdef 0.93de 2.00def 2.78e 0.15¢ 4.00de 0.30fg 75.00defg
8 A 90 Gy-b 0.60def 0.90e 1.83f 3.00de 0.12c 3.50de 0.30fg 75.79cdefg
9 A 100 Col.a 0.53f 0.97cde 2.03def 3.11cde 0.15¢ 4.33de 0.37fg 83.33bcde
10 A 100Colb  0.67cdef 1.03cd 1.93ef 3.00de 0.11c 3.33e 0.24g 73.11efg
11 Mabrouka cv. 1.13a 1.41a 2.17bcd 4.33ab 0.25ab 10.67a 0.97b 90.49ab
12 M 30 Gy 0.53f 0.97cde 2.00def 3.00de 0.12¢c 3.50de 0.31fg 88.52abc
13 M 50 Gy 0.57ef 1.07¢c 2.04de 3.11cde 0.15¢ 4.73d 0.39ef 82.88bcdef
14 M 90 Gy 0.57ef 0.90e 2.03def 3.33cde 0.14c 4.67de 0.37fg 78.33bcdefg
15 M 300 Col.a 0.90b 1.00cde 2.33b 3.22cde 0.24ab 7.67bc 0.67c 86.57abcd
16 M 300 Col.b 1.10a 1.27b 3.00a 4.33ab 0.28a 12.00a 1.17a 96.97a
17 M 500 Col. 0.63def 0.94cde 2.07cde 3.89bc 0.13c 4.67de 0.37fg 77.78bcdefg

To be continued..
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Continued..
. Tuber root Carotene Non- Reducing Total
No. Genotypes ROS: ds hape 1(-,‘;";:’ Hairiness f(:(l";' r Ic:::flil: dry matter mg/100 reducing sugars sugars St(f;;:h
index i (%) g (D.W.) sugars (%) (%) (%) °
1 Abees cv. 3.46¢cd 9.67ef 1.00c 7.00ab 6.67cd 16.33h 4.11bcd 2.54k 10.32a 12.86e  60.509g
2 A 30 Gy 3.95ab  10.73abcd 2.67ab 6.67bc  8.00b  20.55efg 0.749g 10.02d 4.74d 14.76c  72.50d
3 A 70 Gy-a 4.23a 10.00de 1.00c 8.00a 10.00a 21.81de 5.46ab 3.85j 9.61a 13.46de 60.33¢g
4 A 70 Gy-b 2.19hi 10.20cde 1.00c 7.00ab 8.67ab  23.27bc 0.43¢g 11.57b 5.09cd 16.67b  65.00e
5 A 70 Gy-c 2.63fg 10.40bcde  1.00c 5.00de  2.00f 24.30ab 1.18fg 8.76e 4.73d 13.49de 57.17h
6 A 70 Gy-d 3.12de 8.53g 2.33b 6.00bcd 8.00bc 23.61bc  2.28defg 7.11fg 3.43e 10.54f 74.24cd
7 A 90 Gy-a 3.02¢f 10.00de 1.67bc 7.00ab  6.00d 20.05fg  3.00cdef 12.47a 5.46¢cd 17.93a 59.67¢g
8 A 90 Gy-b 3.70bc  10.37bcde  2.33b 5.67cd  8.00bc 19.73¢g 3.24cde 10.89¢c 5.25cd 16.14b  59.67¢g
9 A100Col.a 3.06def 10.93abc 3.67a 7.00ab  8.00bc 19.73¢g 4.29bc 6.62gh 7.18b  13.80dce 57.67h
10 A 100Col.b 3.05def 9.00fg 1.67bc 6.67bc  8.00bc  20.88efg 6.84a 7.38f 717b 14.55cd  65.50e
11 Mabrouka cv. 2.04i 11.00abc 1.00c 6.33bc 2.00f 21.12¢f 1.80efg 1.401 1.60g 3.00i 84.00a
12 M 30 Gy 3.60bc  10.40bcde  1.00c 5.67cd  3.00ef 25.18a 3.11cde 2.92k 2.37fg 5.29h 81.33b
13 M 50 Gy 2.04i 11.13ab 1.00c 4.00ef  3.00ef 21.79de 1.91efg 4.87i 5.95¢ 10.82f 75.00c
14 M 90 Gy 4.21a 9.53ef 2.00bc 5.00de 3.67e 22.53cd 0.48¢g 5.16i 2.64ef 7.80g 66.20e
15 M 300 Col.a 2.48gh 11.00abc 1.00c 4.00ef  3.00ef 25.25a 2.09efg 7.38f 7.42b 14.64c  60.679g
16 M 300 Col.b 3.81abc 11.40a 1.00c 3.67f 3.33ef 25.27a  2.33defg 1.74 | 3.39%¢f 5.13h 84.67a
17 M 500 Col. 2.77efg 11.10abc  2.67ab 5.00de  3.67e 25.00a 1.68efg 6.35h 3.40ef 9.75f 63.00f

Means having an alphabetical letter in common, within a comparable group of means, do not significantly differ, using least significant differences test

procedure (L.S.D) at p < 0.05 level of probability.
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Genotype X environmental interaction

Results of Table (4) showed highly significant differences among the
tested clones regarding all of the studied traits, which indicated that the
evaluated sweet potato genotypes differed in their genetic potential with respect
to these characters. Also, results clearly indicated that most of the studied
characters demonstrated strong dependence on the environmental factor
(locations), with the exceptions of root shape index, skin color and flesh color
traits. The highly significant environmental effects (location) indicated that there
was variability between both locations (Alexandria and El-Gharbeya
governorates) due to the differences in soil types, soil moisture conditions and
temperature during the growing season, which was also suggested by Nguyen
et al. (1980). Similar results were, also, detected by Moussa (1995). The results
obtained by Ali et al. (2008) and Ara et al. (2009) on potato, emphasized that
environmental factors had enough effects on most studied characters. The
interaction between sweet potato genotype x environment (location) reflected
highly significant effects on all the studied characters. This finding, generally,
suggested that the evaluated genotypes showed different responses, within the
studied characters, when grown under different environments. Moussa et al.
(2011) and Moussa and Gomaa (2017) who found that most of the studied
characters of sweet potato were affected significantly owing to genotype x
environment interaction. The authors demonstrated that the new cultivars or
strains of sweet potato should be evaluated in a wide range of environments to
define the suitable location for each clone.

Mean performance of sweet potato genotypes across both locations

Table (5) showed that, Mabrouka cv.; gave the highest mean value of
fresh foliage weight (kg) per plant among all tested genotypes with insignificant
differences with each of the clones No. 3 and 4. With regard to the results of
plant length trait, the obtained data appeared that each of clones No. 3, 4, 6 and
Mabrouka cv., significantly, showed the highest mean values. The highest
numbers of branches/plant were recorded by clones No. 3, 10 and 16 with
insignificant differences among them. However, the clone No. 3 and Mabrouka
cv. recorded the highest mean value for number of tuber roots/plant, which
significantly differed from the other tested clones. The different tested clones
significantly varied, in the average tuber root weight; where, clones No. 4, 6 and
11 produced the maximum average tuber root weight, while the minimum
values were recorded by clones No. 2, 12 and 14. The relatively highest tuber
root yields (ton/fed.) were recorded by clones No. 3, 4 and 6, which are related
to the previously noted high mean values of studied vegetative traits (i.e., fresh
foliage weight, plant length and number of main branches /plant) and/or yield
component characters (No. of tuber roots/plant and average tuber root weight).
Five clones (No. 3,4,6,10 and 16), significantly, established the highest mean
values for marketable yield/plant trait, while the clone No. 2 significantly; gave
the lowest mean value in this respect. The percentage of marketable yield/plant
character appeared that the clones No. 12 possessed the highest value with
insignificant differences with each of the following genotypes; Abees cv.,
clones No. 3,9,11,12,13 and 16. For tuber root characteristics and quality

180
Vol. 23 (1), 2018




J. Adv. Agric. Res. (Fac. Agric. Saba Basha)

characters, results in Table (5) appeared that although tuber shape is mainly a
varietal characteristic, it can be influenced by environmental conditions and
cultural practices, which complicates the evaluation of this trait. Each of
genotypes Abees’ cv., clones No. 2, 8 and 10, significantly, possessed the
longest tuber root, whlle clones No. 13, significantly, had the shortest tuber root
without significant difference with the Mabrouka cv. The highest significant
value for the total soluble solids trait was recorded with the clone No. 9 with
insignificant differences with each of the two clones No. 2 and 12, while the
lowest value was obtained by Mabrouka cv. without significant differences with
the clone No. 16. Results of hairiness trait showed that the clone No. 2 is the
smoothest one. Generally, the tested sweet potato genotypes appeared smooth
tuber roots with narrow range for hairiness trait (1.00 - 2.80).

These results might be due to the selection happened for smooth tuber
roots in the early generations of the breeding program. As for skin color, the
results of Table (5) showed that clone No.3 possessed purple red skin, while
clone No.16 showed creamy skin color. Clone No. 4 showed the most distinct
flesh color and possessed dark orange flesh color. On the other side,
‘Mabrouka cultivar possessed creamy flesh color. There was wide range for
tuber root flesh color trait. Clone No. 4, significantly, gave; somewhat, the dark
orange flesh color, while each of the clones No. 12, 13,14,15,16 and
17,significantly, possessed the creamy flesh color. For tuber root dry matter
percentage, it appears from Table (5) that the clones No. 15, 16 and 17,
significantly, had the highest percentage while the lowest value was obtained by
"Abees’ cv. Clone No. 10 had the highest significant value in carotene content,
followed by Abees cv., clone No. 7 and clone No. 9 with insignificant differences
among them, and clone No. 5 was the lowest with insignificant differences with
Mabrouka' cv. and clone No. 13. Each of the clones No. 7, 8 and 9,
significantly, recorded the highest percentage for non-reducing sugars and total
sugars percentage in addition to clone No. 4 for total sugars trait. The lowest
value for non-reducing sugars trait was given by clone No. 16 without significant
difference with ‘Mabrouka cultivar while it, significantly, gave rise to the lowest
percentage for total sugars trait (Table 5). The results of reducing sugars
showed that Abees cultivar and clone No. 3, significantly, produced the highest
percentages while ‘Mabrouka cv., significantly, gave the lowest value. These
results showed that the clones No. 4, 7, 8 and 9 could be considered more
suitable than the other tested genotypes for cooking because of the sweetness
of taste followed by the clones A 30 Gy and A 70 Gy-a. Kohyama and Nishinari
(1991) illustrated that sweetness is considered one of the important
characteristics of sweet potato in food processing and cooking. The results of
starch content appeared that each of Mabrouka cv. and the clone No. 16 are
the starchiest genotypes, where both genotypes, significantly, had the highest
value for starch percentage. Starch content plays very important roles in the
quality of sweet potato whereas, sweet potatoes with higher starch content are
well suited for starch manufacture.
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It could be concluded from Table (5) that new three clones; No. 3, 4 and
6 possessed the best mean performances for tuber root yield per feddan when
tested overall both locations. Also, clone No. 4 was superior of them due to its
content of total sugars. On the contrary, clone No. 16; gave the best results for
starch percentage overall both locations. It should be noted that this clone
significantly possessed the highest starch percentage in both locations. This
means that this clone (No.16) has high stability performance for starch
percentage character.
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Table (4). Combined analysis of variance across two locations for the studied characters of the tested sweet potato

genotypes
S.0.V df Fresh foliage Plant No. of main  No. of tuber A:/s;?gvee:uﬁfr Yield Marketable Marketable
U weight (kg) length (m) branches/plant roots/plant (k g)g (ton/fed.) vyield/plant (kg) yield/plant (%)
Blocks 2 0.00 0.02 0.07 0.49 0.00 0.58 0.00 16.18
Location (L) 1 6.09** 1.85™* 1.75™ 69.72** 0.03** 531.79** 5.51** 2006.69**
Genotype (G) 16 0.23** 0.26™* 0.31** 471 0.01** 45.25** 0.38** 151.23**
(G) x (L) 16 0.17** 0.15** 0.39** 2.15™ 0.01** 36.77** 0.40** 149.39**
Error 66 0.01 0.01 0.02 0.19 0.00 0.67 0.01 47.76
To be continued..
Continued..
Root . Tuber root Carotene Non- Reducing Total
S.0.V. df shape 1(-,‘;";:’ Hairiness (:S(;(Ilc?r El;z? dry matter mg/100 reducing sugars sugars St(z:/r;:h
index ° (%) g (D.W.)  sugars (%) (%) (%) °
Blocks 2 0.17 0.03 0.36 0.03 0.56 1.08 0.22 0.08 0.04 0.07 1.41
Location (L) 1 0.23 7.69** 0.08** 0.47 0.36 35.25** 189.14** 96.15** 23.14**  213.64** 23.43*
Genotype (G) 16 1.63**  9.58** 2.32* 8.71* 47.30" 40.80* 17.69** 73.28** 27.33**  119.39** 461.51*
(G) x (L) 16 1.79*  11.38*  1.26** 0.88** 7.27** 5.03** 10.32** 12.31** 7.53** 6.72** 27.48**
Error 66 0.10 0.17 0.21 0.23 0.37 0.90 0.81 0.15 0.22 0.33 1.10
** denotes significance at 1% level of probability.
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Table (5). Mean performance of tested sweet potato genotypes for the studied characters, calculated from the
combined data across the two locations

No. Genotypes Fresh foliage Plant No. of main No. of tuber tﬁl‘)lz:?‘ggt Yield Marketable h:i?a:'é?;?:r:(ta
) weight (kg) length (m) branches/plant roots/plant weight (kg) (ton/fed.) yield/plant (kg) (%)
1 Abees cv. 1.11b 1.34bc 2.33cd 5.17b 0.18defg 9.58¢c 0.83b 86.83abcd
2 A 30 Gy 0.61f 0.81h 1.84i 3.28gh 0.123i 3.85¢ 0.299g 75.79f
3 A 70 Gy-a 1.16ab 1.40abc 2.57ab 5.72a 0.20cd 12.00a 1.09a 85.11abcde
4 A 70 Gy-b 1.20ab 1.47a 2.42bc 5.06bc 0.24ab 12.17a 1.02a 80.70def
5 A 70 Gy-c 0.93c 1.09e 2.25cde 4.83bcd 0.15gh 7.83de 0.67d 82.99cdef
6 A 70 Gyd 1.10b 1.37abc 2.33cd 4.55cde 0.27a 12.50a 1.06a 80.52def
7 A 90 Gy-a 0.84cd 0.93g 2.00ghi 2.94h 0.17efgh 5.05f 0.40f 78.49¢f
8 A 90 Gy-b 0.80d 0.95fg 1.93hi 3.05h 0.17efgh 5.10f 0.43f 81.40def
9 A100Cola 0.87cd 1.04efg 2.17defg 3.72fg 0.194de 7.17e 0.67d 90.15abc
10 A 100 Col.b 1.14b 1.32c 2.55ab 4.94bcd 0.19de 11.00b 0.99a 83.37cdef
11 Mabrouka cv. 1.27a 1.43ab 2.07fgh 5.72a 0.17efgh 8.50d 0.78bc 92.86a
12 M 30 Gy 0.78de 1.05ef 2.08efgh 4.72bcd 0.12i 5.75f 0.54e 92.41a
13 M 50 Gy 0.88cd 1.12de 2.22def 4.05ef 0.19def 7.88de 0.69cd 86.76abcd
14 M 90 Gy 0.66ef 0.97fg 2.03gh 3.67fg 0.15hi 5.33f 0.43f 80.67def
15 M 300 Col. a 0.86¢d 0.98fg 2.22def 3.33gh 0.23bc 7.50e 0.63de 84.36bcde
16 M 300 Col. b 1.13b 1.35bc 2.65a 4.50de 0.24ab 10.83b 1.00a 91.45ab
17 M 500 Col. 0.93c 1.21d 2.24cdef 4.56cde 0.16fgh 7.33e 0.61de 81.39def
To be continued..
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Continued..

Root shape TSS Skin Flesh Tuber root - Carotene re!:l\ll?;-ng Reducing Total Starch

No. Genotypes index (%) Hairiness color color dry Tatter mg/100 sugars  sugars (%) sugars (%)

(%) g (D.W.) (%) (%)

1 Abees cv. 3.65ab 9.33ef 1.02e  7.00b 7.83b 16.33; 5.76bc 5.94¢g 8.89ab 14.82cd  61.30f
2 A 30 Gy 4.01a 11.67ab 2.83a 5.83c 8.00b  19.62h 3.56fg 11.60b 4.92f 16.52b  70.92c
3 A 70 Gy-a 3.49bcd 10.53cd 1.00e 8.02a 6.52c 22.27def  4.77cde 7.23f 9.08a 16.31b  63.30e
4 A 70 Gy-b 3.13def  10.43d 1.00e  7.00b 9.33a 21.29fg 4.60def 11.36b 6.42e 17.78a 65.28d
5 A 70 Gy-c 2.63hi 10.40d 1.00e 5.00de 2.00e 23.80bc 1.18i 8.76e 6.57e 15.33¢c 57.17h
6 A 70 Gy-d 3.53bc 9.30f 217b  6.50b 8.50b  23.35cd 4.72de 10.22c 4.31g 14.53d 72.12c
7 A 90 Gy-a 3.42bcde 10.50cd 1.33de 6.83b 8.00b  18.83hi 5.93b 12.45a 5.04f 17.49a 62.93e
8 A 90 Gy-b 3.95a 11.48b 2.17b  5.33cd 8.50b 17.95i 4.31def 12.18a 5.33f 17.52a 59.50¢g
9 A100Col.a 3.22cdef 11.97a 2.17b 5.33cd 8.50b 17.95i 5.06bcd 12.18a 5.33f 17.52a 59.50¢g
10 A 100Col. b 3.76ab 9.80b 217b  6.50b 8.50b 23.35cd 7.70a 10.22c 4.310g 14.53d 72.12c
11 Mabrouka cv. 2.39ijj 7.57h 1.00e 5.67c 1.50e 22.62de 1.54i 2.10k 1.54i 3.69] 84.05a
12 M 30 Gy 3.10efg 11.67ab 2.00bc 5.33cd 3.50d 23.75bc 4.85cde 3.49j 4.20gh 7.69h  75.33b
13 M 50 Gy 2.26j 10.60cd 1.50cde 4.50e 3.00d 21.89efg 1.90hi 4.14i 8.21cd 12.35e  76.00b
14 M 90 Gy 2.97fgh 8.33g 1.50cde 4.50e 3.33d 22.29def 2.90gh 4.66h 3.83gh 8.49g 64.60d
15 M300 Col. a 2.72hi 10.97c  1.00e = 4.50e 3.00d 24.70ab 3.99ef 6.91f 8.43bc 15.35¢c  59.33¢g
16 M300Col.b  3.19cdef 8.03gh 1.50cde 3.67f 3.17d  25.04a 2.67gh 1.74k 3.74h 5.48i 84.67a
17 M 500 Col. 2.76gh  10.62cd 1.83bcd 5.00de 3.33d 23.97abc  2.71gh 6.201g 4.21gh 10.41f  61.58f

Means having an alphabetical letter in common, within a comparable group of means, do not significantly differ, using least significant differences test

procedure (L.S.D) at p < 0.05 level of probability.
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Correlations between studied characters of tested sweet potato enotypes
over two locations

Results presented in Table (6) showed that correlation coefficient values
were positive and significant with the following pairs of characters:

Foliage weight (kg) with each of plant length (m), No. of main branches/plant,
No. of tuber roots/plant, average tuber root weight (kg), yield (ton/fed.),
marketable yield/plant (kg), marketable yield/plant (%), carotene (mg/100g) and
total sugars (%). Plant length (m) with each of No. of main branches/plant, No.
of tuber roots/plant, average tuber root weight (kg), yield (ton/fed.), marketable
yield/plant (kg), marketable yield/plant (%), skin color, carotene (mg/100g) and
starch (%). No. of main branches/plant with each of No. of tuber roots/plant,
average tuber root weight (kg), yield (ton/fed.), marketable yield/plant (kg),
marketable vyield/plant (%), TSS and reducing sugars (%). No. of tuber
roots/plant with each of average tuber root weight (kg), yield (ton/fed.),
marketable yield/plant (kg), marketable yield/plant (%), carotene (mg/100g), and
reducing sugars (%). Average tuber root weight (kg) with each of yield
(ton/fed.), marketable yield/plant (kg) and marketable yield/plant (%), TSS,
carotene (mg/100g) and total sugars (%).Yield (ton/fed.) with each of
marketable yield/plant (kg), marketable yield/plant (%), skin color, carotene
(mg/100g), reducing sugars (%) and total sugars (%). Marketable yield/plant
(kg) with each of marketable yield/plant (%), skin color, carotene (mg/100g),
reducing sugars (%) and total sugars (%). Marketable yield/plant (%) with
starch (%). Root shape index with each of TSS, skin color, flesh color, carotene
(mg/100g), non-reducing sugars (%) and total sugars (%). Total soluble solids
(TSS) with each of skin color, flesh color, non-reducing sugars (%) and total
sugars (%). Hairiness with flesh color. Skin color with each of flesh color,
carotene (mg/100g), non-reducing sugars (%), reducing sugars (%) and total
sugars (%). Flesh color with each of carotene (mg/100gm), non-reducing sugars
(%), reducing sugars (%) and total sugars (%). Dry matter (%) with starch (%).
Carotene (mg/100g) with each of non-reducing sugars (%), reducing sugars (%)
and total sugars (%). Non-reducing sugars (%) with total sugars (%). Reducing
sugars (%) with total sugars (%).

Results presented in Table (6) showed that each pair of the following
characters was significantly and negatively correlated:

Plant length (m) with total soluble solids (TSS). No. of main branches/plant with
hairiness. No. of tuber roots/plant with total soluble solids (TSS). Marketable
yield/plant (%) with flesh color. Total soluble solids (TSS) with each of dry
matter (%) and starch (%). Skin color with starch (%). Flesh color with each of
dry matter (%) and starch (%). Dry matter (%) with each of carotene (mg/100g),
non-reducing sugars (%), reducing sugars (%) and total sugars (%). Carotene
(mg/100g) with starch (%). Non-reducing sugars (%) with starch (%). Reducing
sugars (%) with starch (%). Total sugars (%) with starch (%).
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It worth mentioning that the absence of a significant correlation between
any pair of characters indicates that selection of any of these characters is
largely independent from the other character. Correlations of characteristics
among Yyield, its components, and other economic traits are important for
making a selection in a breeding program. Correlation coefficient analysis
measures the mutual relationship between various plant characteristics and
determines the component characters on which selection can be based for
improvement in yield. Knowledge of inter-relationships between different traits is
important in breeding for direct and indirect selection of characters that are not
easily measured and those with low heritability (Patil et al., 1981). Selection for
root yield, which is a polygenic trait, often leads to changes in other characters.
Therefore knowledge of the relation that exists between root yield and other
characters and also inter-relationships among various characters is necessary
to be able to design appropriate selection criteria in sweet potato breeding
(Engida et al., 2006). Fongod et al. (2012) illustrated that there was a positive
correlation between most of the agronomic and morphological parameters of
sweet potato. The results of Gedamu et al. (2010) indicated that phenotypic
correlation analysis presented highly significant association between root
diameter and root yield, and significant correlation between average root weight
and total root yield. Total root yield was also significant and negatively
associated with root length and root dry matter content. Therefore, yield
components should receive more attention during varietal selection. Moussa
and Gomaa (2017) stated that tuber root yield per feddan was positively
correlated with each of foliage weight, plant length, number of tuber roots per
plant and average tuber root weight. Shin et al. (2011) demonstrated in their
study that there was a negative correlation between sugars content and starch
content in sweet potato tuber roots.

CONCLUSION

Using gamma-ray radiation or chemical mutagen agents on sweet potato
stems has been able to obtain genetic variations, reduces time, saves a lot of
effort of sweet potato breeders and overcomes self- and cross-incompatibility
problems in sweet potato cultivars. Through the use of mutants on sweet potato
cultivars, we were able to obtain new clones that outperform the traditional
cultivars in terms of productivity, quality and exportable to foreign markets.
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Table (6). Correlation coefficient values (r) for pairs of studied characters of seventeen sweet potato genotypes
across two locations

Characters 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Fresh foliage weight (Kg) 0.84° 073 0.81 061 0.89 089 058 0.09 -0.12 -023 0.19 003 -007 036 014 0.19 021 0.11
Plant length (m) 0.75 0.73° 0.58° 0.83° 0.84 0.48 -0.04 -0.22° -0.27 0.23° -0.03 0.07 0.21 0.03 0.09 0.07 020
No. of main branches/plant 057 0.72° 0.86 0.86 0.53 0.07 0.09 -0.20 0.14 -0.05 0.12 0.17 0.08 023 019 0.05
No. of tuber roots/plant 023 073 0.74 046 004 -0.32° -0.17 0.16 -0.09 0.07 0.26 -0.08 022 0.05 0.10
Average tuber root weight (kg) 080" 0.78 0.39 0.07 024 -0.15 0.15 0.14 000 020 0.19 0.16 0.24 0.06
Yield (ton/fed.) 099" 050 0.13 0.04 -0.19 025 0.10 0.01 0.34 0.15 028 0.27 0.06
marketable yield/plant (kg) 062" 0.13 0.05 -0.17 023 005 000 035 0.13 0.26 0.24 0.08
Marketable yield/plant (%) -0.01 0.00 -0.04 -0.06 -0.24 -0.02 0.18 -0.13 0.03 -0.09 0.20
Root shape index 029" 0.18 0.35 0.62 -0.40 042 0.38 007 0.34 -0.15
Total soluble solids (%) 0.06 023 030 -0.32° 0.12 048 0.17 048 -0.40"
Hairiness -0.02 0.27° -0.14 0.06 0.18 -0.10 0.10 -0.04
Skin color 0.60° -0.43" 0.35 041 0.29 048 -0.31
Flesh color -0.62° 056 0.61° 022 061 -0.35
Tuber root dry matter (%) -0.48" -0.44" -0.22° -0.47 037
Carotene (mg/100 g ) 0.37° 0.32° 046 -0.28"
Non-reducing sugars (%) 0.10 0.86 -0.53"
Reducing sugars (%) 059" -0.48"
Total sugars (%) -0.68"

1-Plant length (m), 2-No. of main branches/plant, 3-No. of tuber roots/plant, 4-Average tuber root weight (kg), 5-Yield (ton/fed.), 6- Marketable yield/plant (kg), 7-
Marketable yield/plant (%), 8-Root shape index, 9-TSS, 10-Hairness, 11-Skin color, 12-Flesh color, 13-Dry matter (%),14-Carotene (mg/100g), 15- Non-reducing sugars
(%), 16- Reducing sugars (%), 17- Total sugars (%), 18- Starch (%).

* and ** denote significant and highly significant at 5% and 1% levels of probability, respectively.
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