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ABSTRACT

This experiment was conducted to study the response of tubers of different potato
cultivars to treatment with growth regulators gibberellic acid before planting and
spraying with growth regulator CPPU on vegetative growth using three levels for
each (0, 5, 10) mg L and its effect on vegetative and yield traits ,the experiment was
carried out using a split-split plot design within the randomized complete plot design
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sprouting percentage , reached to (81.94 leaf plant™ and 2.60%), respectively, while
Barcelona cultivar was superior in protein percentage in tubers, which gave 5.32%.
As for the CPPU spraying 5 mg L, was superior in protein percentage in tubers,
which gave 4.92%, while the concentration 10 mg L was superior in leaves number,
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INTRODUCTION

Potato plant is one of the most important plants of the Solanaceae family, its scientific
name is Solanum tuberosum L. It is one of the most widespread economic crops in the world
because it contains starch and vitamins B and C (Hassan , 1999) . Potato crop is planting during
the spring and autumn seasons in Iraq , Iragi farmer suffers from cultivating potato crop in fall
season because of several problems, the most important which is the phenomenon apical
dominance which caused few the number of ground stems that leads to a fewer of production,
and this in turn negatively affects the quantity and quality of production (Haverkort , 1991). The
production of potato crop is affected by many factors, the most important of which is the
appropriate cultivars, environmental conditions surrounding the plant, and agricultural service
operations. found (lbrahim , 2018 ) in his study on two cultivar of potato, Universa was
significantly superior to the Latona in fresh and dry weight of the plant and leaf area. It was also
shown (Al- Mohammadi and Al- Jumaili , 2018 ) that Arizona cultivar gave the highest number
of main stems of the plant and the highest percentage of protein and was significantly superior in
these two traits, amounting to (4.74 stems " and 1.70%), respectively, while the cultivar Rivera
gave (2.92 stems " and 1.68%). (Al-Shammary and Al-Zobaai , 2018 ) confirmed that the Everist
cultivar was significantly superior to the Rivera cultivar in the protein percentage in tubers,
which gave (1.41%).
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Gibberellic acid affects plant growth physiologically and has an important role in
activating vital activities within the cell such as the process of photosynthesis. It also works to
stimulate division cells and increase their elongation and thus increase plant height, leafy area,
vegetative and root growth, and this in turn increases productivity (Al-Khafaji , 2014 ) . (Al-
Assaf and others , 2013 ) was found that spraying with gibberellic acid at 100 mg L led to a
significant increase in plant height, branches number, tubers number, average tuber weight,
single plant yield and total yield compared to no spraying. (ElI-Hamady , 2017 )showed that
Sponta cultivar treats with several concentrations of GAs (0, 10, 20, 30) mg L exceeded the
concentration of 30 mg L™ in some vegetative growth characteristics, including fresh and dry
weight of the total vegetative compared to the control treatment. In another study by ( Zain al-
Din and Abd al-Rasol , 2017 ) , spraying potato plants of Rodolf cultivar with gibberellic acid (0,
50, 100, 200) mg L, the percentage of NPK in leaves gave significantly superior comparison
with control treatment at 100 mg L™, in addition to the tubers number and one plant yield.

As for the effect of CPPU, it acts like cytokinin, and as it is known, cytokinin stimulates
cell division, delays aging, and activates the action of enzymes (Wasfi , 1995 ) . (Al-Mohammadi
and Al-Essawi , 2015 ) showed that spraying potato plants with cytokinin at 5, 10 mg L gave
the highest rates. In quality yield characteristics, including starch percentage in tubers, specific
density, dry matter percentage in tubers, and dissolved solids percentage ,compared to other
treatments. It was also found (EI-Shray and Hegaze , 2010 ) that spraying with CPPU on potato
plants with different concentrations (0, 10, 20) mg L, that the 10 and 20 mg L* had a
significant superior with control treatment in leaves number, fresh and dry weight of the shoots.
Also, (El-Areiny and others , 2019 ) confirmed that spraying different levels of cytokinin (O,
0.04, 0.08, 0.12) mmol L on potato plants , was gave significant differences to the control
treatment in tuber content of NPK elements at 0.12 mmol L.

The aim of this research is to study and evaluation of three potato cultivars to choose the
best cultivar suitable for cultivation under the conditions of Salah al-Din Governorate in terms of
productivity and quality and determine the best combination of study factors.

MATERIAL AND METHODS

The experiment was carried out for the fall season 2019 at the Horticulture Research
Station of Agriculture College / Tikrit University, and its soil is characterized as gypsum soil.
Samples of field soil were taken from the soil surface to a depth of 30 cm and analyzed in Soil
and Water sciences laboratories / Agriculture College / Tikrit University, Table (1) Explain some
chemical and physical properties soil. The field land was cultivated and prepared for cultivation
on 8/22/2019 by using a reversible disc plow, it was divided using the split-split plot design
within the (R.C.B.D) according to the design(Al-Mohammadi and Al-Mohammadi , 2010 ). The
experimental length unit was 2 m, the width was 3 m, the distance between one plant and another
was 0.3 m, between one treatment and another was 0.3 m, and each cultivar contained 6 hole The
experimental unit includes 24 hole. The land was fertilized before planting with compound
fertilizer NPK according to the fertilizer recommendation (240:120:400) as mentioned
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(Mahmoud and Others, 2013 ). The irrigation system used is drip irrigation. The tubers were
prepared in a place with room temperature for 10 days before planting to stimulate the sprout for
growth. The tubers were treated with gibberellic acid, according to the treatments, and were
planted on 8/28/2019. Two months after planting the plants was sprayed with CPPU, as two
sprays between them two weeks, the tubers were harvested on 12/21/2019.

Table 1: Some chemical and physical properties of field soil before planting
Organic

Traits Gg.if;lm ;'Ln;el D:rcn'l pH ;ir;dl g.Sklg'l gclligyl Texture Mi/tter
Value 13.8 21.2 2.21 8.1 540 339 121 sandy 0.85
loam
*Field soil was analyzed in Soil and Water Sciences laboratories / College of Agriculture / Tikrit
University.
Measurements:

— Leaves number (leaf plant™®): The average leaves number was calculated for five plants
randomly from each experimental unit.
— Root Weight to Vegetative Growth Weight (%): It was calculated as a percentage
between roots weight and vegetative group weight.
— Unmarketable tubers number (tuber plants™): It was calculated for tubers that deformed,
infected and weighing less than 10 gm.
— Unmarketable tubers yield (ton h™): This calculated by taken tubers that deformed
infected and less than 5.5 cm.
— Sprouting percentage at harvest (%): This is taken by a percentage of sprouting tubers
number and total tubers number.
— Protein percentage in tubers (%):0.4 g of dried potato powder was taken and placed in
glass dishes. 10 ml of H2SO4 concentrated acid was added. After 24 hours, perchloric
acid was added to carry out the digestion process until the solution became clear white.
Then the percentage of nitrogen in the sample was estimated using a micro Kjeldahl
device and the percentage of protein was calculated according to the following equation:
Protein percentage = Total nitrogen percentage x 6.25 (Michael , 2013 ) .
RESULTS AND DISCUSSION

It is clear from table (2) that Laperla cultivar has superior at the other cultivars and gave
highest results for leaves number, which gave 81.94 leaf in plant, while Barcelona cultivar, gave
60.94 leaf plant™ which was the lowest . As for the effect of CPPU, 10 mg L™ was superior gave
75.14 leaf, and when we not treated with CPPU reached to 66.92 leaf plant . GA;s at levels 5
and 10 mg L were superior to the comparison treatment, which gave the lowest leaves number
60.43 leaf plant 2, while the highest results were at 10 mg, which reached to 76.43 leaf.

In same table the interaction between treatments led to significant increases, when
sprayingl0 mg L CPPU on Laperla cultivar, it gave highest value compared with other
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treatments, but a lowest results when we spraying on Barcelona cultivar, which gave 59.00 leaf.
The interaction of GAs and cultivars were significant differences when treating Laperla cultivar
with 5 and 10 mg L, the results reached 90.68 and 88.21 plant leaf !, and these two treatments
outperformed the rest of the other treatments, the lowest leaves number at untreated Barcelona
cultivar which gave 53.02 leaf plant™. The interaction between 10 mg L™ for each GA; and
CPPU was superior to the rest of the other treatments, as it gave the highest leaves number 85.45
leaf, compared with control treatment, which gave 56.60 leaf plant™. We also note from the same
table the effect of the triple overlap between the treatments, as the differences were significant in
the treatment Laperla cultivar at 10 mg L CPPU and 5 mg L' GAs gave the highest leaves
number reaching 109.90 leaf plant?, compared with other treatments, but untreated Barcelona
cultivar with mentioned growth regulators, the value reached 44.84 leaf plant™.

Table (2): Effect of CPPU and GAgs in three cultivars on leaves number (leaf plant™?).

Cultivar GA3 CPPUO CPPUS5 CPPU 10 Cultivars+ GA3
0 44.84 55.19 59.04 53.02
j hij ghi d
5 69.61 66.82 53.58 63.34
Barcelona . o
eh ei ij c
10 75.28 59.77 64.38 66.47
def ghi ei bc
0 59.35 69.03 72.45 66.94
ghi eh dg bc
5 75.75 86.40 109.90 90.68
Laperla
de cd a a
10 97.74 76.45 90.44 88.21
abc de bc a
0 65.61 57.05 60.55 61.07
ei hij fi cd
5 60.17 66.55 64.43 63.72
Montreal . h .
ghi ei ei o
10 53.95 68.33 101.52 74.60
ij ei ab b
Cultivars+ CPPU Effect of cultivar
Barcelona 63.24 60.59 59.00 60.94
c c c c
Laperla 77.61 77.29 90.93 66.64
b b a a
Montreal 59.91 63.98 75.50 81.94
c c b b
GA3+CPPU Effect of GA3
0 56.60 60.42 64.01 60.35
d d cd b
5 68.51 73.25 75.97 72.58
Bc b b a
10 75.66 68.18 85.45 76.43
b bc a a
Effect of CPPU 66.92 67.29 75.14
b b a

*Different letters within column indicating of significant differences (p<0.05)
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In Table (3) we note the effect of individual treatments on this characteristic that the
cultivars and treatment with CPPU did not have a significant effect, while gibberellic acid had a
significant effect that was shown when treating potato tubers with 10 mg L™, which was superior
to the concentration 5 mg L%, which gave 11.55%, while the other concentration gave 9.74%.
The same table also shows the effect of the bilateral interaction between the treatments, as the
interaction between Barcelona cultivar and spraying with 5 mg Lt CPPU had a significant effect
compared to the treatment of Montreal cultivar at all concentrations. 9.09%, respectively. As for
the effect of the interaction between the cultivars and gibberellic acid, the differences were
significant when Barcelona cultivar was treated with 10 mg L, which gave highest values and
superior at all other treatments except for untreated Laperla cultivar with GAs, while the lowest
results were when Montreal cultivar was treated with 5 mg. L™ ,which gave 14.52 , 9.20%,
respectively. As for the interaction effect between growth regulators, it gave significant
differences at level 5 mg L™ for each GA3 and CPPU, reached to 12.75%, which gave significant
differences compared with other treatments, while the lowest values in treatments 5 mg L for
both growth regulators, which gave 9.57%.

It is also clear from the table the effect of the triple interaction between the treatments, as
the differences were significant when treating and untreated Laperla cultivar with gibberellic
acid and CPPU, which gave 15.49% compared to most other treatments, while the lowest values
were Montreal cultivar was treated with the same concentration of gibberellic acid and CPPU,
which is 5 mg L?, at which was 8.22%.

Table (4) shows the effect of treatments on unmarketable tubers number. Cultivars and
gibberellic acid had no significant differences in this characteristic. The spraying with CPPU, it
had a negative effect on this trait, as spraying treatments with 5 and 10 mg L™ gave the highest
value unmarketable tubers number, and outperformed the comparison treatment, which reached
to 0.62 tubers .

The binary interaction coefficients, they did not have a significant effect on this trait. As for the
triple interaction, when Laperla cultivar was not sprayed by CPPU and treated with 5 mg L*
GA; , reached to 0.20 tubers plant™® compared to most other treatments, and unmarketable tubers
number was the lowest at the same time. cultivar and the same concentration of gibberellic acid,
but when spraying at 10 mg L™, which reached 1.87 tubers.
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Table (3) : Effect of CPPU and GAs in three cultivars on root weight ratio to vegetative growth

weight (%)
Cultivar GA3 CPPUO CPPU 5 CPPU 10 Cultivars+ GA3
0 10.03 14.18 10.02 11.41
d-g abc d-g b
Barcelona 5 182’3 8];;0 18;;7 9.;34
10 13.48 15.30 14.77 14.52
a-e a ab a
0 12.71 13.96 15.49 14.05
a-f a-d a a
Laperla 5 9.77 11.81 9.60 10.39
efg a-g Efg b
10 10.80 9.18 11.46 10.48
c-g fg b-g b
0 8.94 10.11 9.27 9.45
fg d-g Fg b
5 9.89 8.22 9.51 9.20
Montreal
efg g efg b
10 10.42 10.08 8.50 9.67
c-g d-g g b
Cultivars+ CPPU Effect of cultivar
Barcelona 11.18 12.73 11.66 11.86
abc a ab a
Laperla 11.09 11.65 12.18 11.64
abc ab a a
Montreal 9.75 9.47 9.09 9.44
bc c c a
GA3+CPPU Effect of GA3
0 10.56 12.75 11.59 11.63
b a ab a
5 9.90 9.57 9.76 9.74
b b b b
10 11.57 11.52 11.58 11.55
ab ab ab a
Effect of CPPU 10.64 11.28 10.98
a a a

*Different letters within column indicating of significant differences (p<0.05)
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Table(4):Effect of CPPU and GAj in three cultivars on unmarketable tubers number(tuber plant™)

Cultivar GA3 CPPUO CPPU 5 CPPU 10 Cultivars+ GA3
0 0.73 0.47 0.60 0.60
b b b a
5 0.98 1.20 0.60 0.93
Barcelona
ab ab b a
10 1.00 0.98 0.43 0.80
ab ab b a
0 0.27 0.60 1.27 0.71
b b ab a
Laperla 5 1.87 0.73 0.20 0.93
a b b a
10 0.87 1.33 0.80 1.00
ab ab ab a
0 1.07 1.20 0.67 0.98
ab ab b a
Montreal 5 0.47 1.27 0.73 0.82
b ab b a
10 0.73 0.80 0.27 0.60
b ab b a
Cultivars+ CPPU Effect of cultivar
Barcelona 0.90 0.88 0.54 0.78
a a a a
Laperla 1.00 0.89 0.76 0.88
a a a a
Montreal 0.76 1.09 0.56 0.80
a a a a
GA3+CPPU Effect of GA3
0 0.69 0.76 0.84 0.76
a a a a
5 1.10 1.07 0.51 0.89
a a a a
10 0.87 1.04 0.50 0.80
a a a a
Effect of CPPU 0.89 0.95 0.62
ab a b

*Different letters within column indicating of significant differences (p<0.05)

We note from table (5) that there are no significant differences in cultivars, as well as

when treated with gibberellic acid, while there were significant differences when spraying with
CPPU, but the effect was negative, as the comparison treatment gave 0.77 ton h™ compared with
5, 10 mg L, which gave the highest unmarketable tubers yield at 5 mg I%, it gave 1.80 ton h.
It is evident from the same table the interaction between the treatments in unmarketable tubers
yield, as there were significant differences when Laperla and Montreal cultivars were untreated
with CPPU, the value for each treatments was 0.63 tons. H:, but the highest unmarketable tubers
yield when Barcelona cultivar treated by 5 mg L™, it reached to 2.36 tons H™. The effect of other
bilateral interactions, there were no significant increases and differences between the treatments.
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As for the effect of the triple interaction, it was the lowest unmarketable tubers yield when the
interaction Montreal cultivar + 0 CPPU + 10 mg L™ GA; gave 0.11 ton h, while when we
untreated Montreal cultivar by GAs and sprayed by 10 mg L™ CPPU, gave 4.07 tons ht

Table (5): Effect of CPPU and GAgs in three cultivars on unmarketable tubers yield (ton ht).

Cultivar GA3 CPPUO CPPU 5 CPPU 10 Cultivars+ GA3
0 0.77 0.64 1.00 0.80
bc bc bc a
Barcelona 5 0.65 3.09 0.45 1.40
bc abc bc a
10 0.67 3.35 1.72 1.91
bc ab abc a
0 0.20 0.89 0.89 0.66
c bc bc a
Laperla 5 1.69 0.68 0.33 0.90
abc bc bc a
10 2.73 1.45 0.65 1.61
Abc abc bc a
0 4.07 2.22 0.69 2.33
a abc bc a
5 1.67 3.00 1.08 1.92
Montreal
abc abc abc a
10 0.37 0.89 0.11 0.46
bc bc c a
Cultivars+ CPPU Effect of cultivar
Barcelona 0.70 2.36 1.06 1.37
ab a ab A
Laperla 1.54 1.01 0.63 1.06
ab ab b A
Montreal 2.04 2.04 0.63 1.57
ab ab b A
GA3+CPPU Effect of GA3
0 1.68 1.25 0.86 1.27
a a a A
5 1.34 2.26 0.62 1.41
a a a A
10 1.26 1.90 0.83 1.33
a a a A
Effect of CPPU 1.42 1.80 0.77
ab a b

*Different letters within column indicating of significant differences (p<0.05)

Table (6) shows the effect of individual factors on the Sprouting percentage at harvest, as
we note that Laperla cultivar gave the lowest sprouting percentage 2.60%, while Montreal
cultivar gave the highest percentage 9.97%. As for GAz and CPPU they didn't have any
significant differences. We also note from the table that the bilateral interactions gave significant
differences in sprouting percentage . The bilateral interaction between cultivars and spraying
with CPPU had a significant effect in giving the highest sprouting percentage in tubers, which is
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a non-positive trait, when spraying 5 mg Lt CPPU on Montreal cultivar gave 10.75% compared
to the lowest sprouting percentage when Laperla cultivar not sprayed with CPPU, sprouting
percentage was 1.82%. The binary interaction cultivars and gibberellic acid, gave lowest
sprouting percentage when we untreated Montreal cultivar by gibberellic acid, which gave
11.42%. The interaction spraying CPPU with gibberellic acid, there were no significant
differences or increases.

As we can see from the table, the triple interaction effect in the treatments Laperla cultivar + 0
CPPU + 0 GAs, and the other Laperla cultivar + 10 mg L™ CPPU+ 0 GAs, the lowest sprouting
percentage 0.00% for both treatments. Compared with interaction between Montreal cultivar and
5 mg L from CPPU and GAs , which gave sprouting percentage 12.02%.

Table (6):Effect of CPPU and GAgs in three cultivars on sprouting percentage at harvest (%).

Cultivar GA3 CPPUO CPPU 5 CPPU 10 Cultivars+ GA3
0 3.75 8.10 6.37 6.07
fj ag bi c
5 5.38 5.11 5.70 5.39
Barcelona . . .
cj cj ci c
10 5.72 5.66 9.51 6.97
ci ci ad bc
0 0.00 3.17 0.00 1.06
J fj i d
Laperla 5 1.2_3_5 1._52 2.7_3 2.03
hij ij gj d
10 7.11 4.24 2.74 4,70
ag dj gj c
0 11.89 11.86 10.51 11.42
a a abc a
5 7.19 9.19 12.02 9.46
Montreal
ah ae a ab
10 7.38 11.21 8.50 9.03
ah ab af ab
Cultivars+ CPPU Effect of cultivar
Barcelona 4.95 6.29 7.19 6.15
cd bc bc b
Laperla 2.99 2.98 1.82 2.60
de de e c
Montreal 8.82 10.75 10.34 9.97
ab a a a
GA3+CPPU Effect of GA3
0 5.21 7.71 5.63 6.18
a a a a
5 481 5.27 6.82 5.63
a a a a
10 6.74 7.04 6.91 6.90
a a a a
Effect of CPPU 5.59 6.67 6.45
a a a

*Different letters within column indicating of significant differences (p<0.05)
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Table (7) shows cultivars effect on protein percentage in tubers, Barcelona cultivar gave
significant increase protein percentage in tubers reached to 5.32%, compared with lowest
percentage in Montreal cultivar it gave 3.80% protein. For CPPU also had a significant
difference in increasing the protein percentage in tubers at 5 mg Lt CPPU exceeded the control
treatment and 10 mg L™ it was gave 4.92%, while the control treatment gave 4.42% while it was
lowest protein percentage in tubers at 10 mg L™ reached 4.29%. As for the effect of gibberellic
acid, the control superior on 5, 10 mg L™, protein percentage in tubers reached 4.86%. The
protein percentage in tubers at a concentration 5 mg L™ gave a value 4.57%, and a concentration
of 5 mg L gave a value 4.21%.

The same table shows the effect of the bilateral interaction between the treatments. The
interaction between Barcelona cultivar spraying with 5 mg L, superior over all other treatments
and gave the highest protein percentage in tubers reached to 6.13% compared to the lowest
protein percentage when Montreal cultivar spraying with same concentration of CPPU, which
gave 3.40. %. The interaction between gibberellic acid and cultivars, the interaction Barcelona
cultivar + 0 or 10 mg L gave the highest value of protein percentage, which gave 6.02% and
5.99%, respectively, compared to other treatments and significantly differences them, the lowest
values when we treated Laperla cultivar by 10 mg L gibberellic acid, reached to 3.40%. The
bilateral interaction GA; and CPPU , the treatments 0 and 10 mg L* gibberellic acid with 5 mg
Lt CPPU were significantly differences to the rest of the other treatments, and the protein
percentage in tubers of these two treatments reached 5.48% for both, while the treatment 10 mg
L't CPPU + 5 mg L GA3, gave 3.78%.

It is clear from the same table that the triple interaction between the treatments had a
significant effect on this characteristic when we were treated Barcelona cultivar by 10 mg L
GA;z and 5 mg L't CPPU gave. 8.98% protein in tubers, compared when we treated Montreal
cultivar + 10 mg L™* CPPU + 0 mg L gibberellic acid, gave 3.06%.

The reason superiority of Laperla and Barcelona cultivars in some characteristics may be
return to genetic factors for this cultivar and the extent to which it is affected by the
environmental factors surrounding it during the growing season (Haverkort , 1991). The reason
of increase in leaves number and protein percentage in tubers when spraying with CPPU may be
due to cytokinins in delaying leaf aging , stimulating cell divisions by activation RNA and
protein, as it has an important role in linking both the tRNA and the mRNA, and thus the
proteins formation (Wasfi , 1995 ) . The increasing in leaves number and protein percentage
when treated with gibberellic acid may be due to its role in stimulating , cell division and
elongation, which return the increases in vegetative growth ( Al-Khafaji , 2014 ), and limited
growth lateral sprout through its effect on the enzyme IAA-oxidase activity. This in turn auxin
preserves and increases auxin proportion ( Al-Khafaji , 2014 ) (Wasfi , 1995 ) . The superiority
of interactions bilateral and triple may be due to the effect of one single factors or their
combined, and thus caused this superiority in those treatments compared to other treatments.
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In this study, we recommend conducting further studies to test new potato cultivars and their
suitability to the conditions of Salah Al-Din Governorate, and using higher concentrations of
gibberellin and CPPU than those used in this study.

Table (7): Effect of CPPU and GAz in three cultivars on protine percentage in tuber (%).

Cultivar GA3 CPPUO CPPU 5 CPPU 10 Cultivars+ GA3
0 7.66 5.62 4.80 6.02
b e fg a
Barcelona 5 3.37 3_.78 4.70 3.95
m jkl fg d
10 4.49 8.98 4.49 5.99
gh a gh a
0 3.78 7.25 4.08 5.04
jkl c ij b
Laperla 5 4._(:)8 5.00 6.23 5.10
ij f d b
10 3.47 3.47 3.27 3.40
Im Im mn f
0 3.06 3.57 3.88 351
n Kim ijk ef
5 3.88 2.65 4,19 3.57
Montreal S .
ijk 0 hi e
10 4.80 3.98 4,19 4.32
fg ij hi c
Cultivars+ CPPU Effect of cultivar
Barcelona 5.17 6.13 4.66 5.32
b a c a
Laperla 3.78 5.24 4,53 451
e b c b
Montreal 3.91 3.40 4.08 3.80
e f d c
GA3+CPPU Effect of GA3
0 4.83 5.48 4.25 4.86
c a d a
5 3.78 3.81 5.04 421
f f b c
10 4.25 5.48 3.98 4,57
d a e b
Effect of CPPU 4.29 4,92 4.42
c a b

*Different letters within column indicating of significant differences (p<0.05)

CONCLUSION

We conclude from this study that Laperla cultivar gaves the highest leaves number and
lowest sprouting percentage in tubers, while Barcelona cultivar gave highest protein percentage
in tubers. The treatment with 5mg L™ GAs significantly affected the leaves number and protein
percentage in tubers. The spraying with CPPU caused significant increases in leaves number, and
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protein percentage in tubers. The bilateral and triple interaction caused significant increases in
most of vegetative and yield traits taken for the study. and the best combination were giving the
lowest yield of unmarketable tubers was Montreal cultivar treated by 10 mg L* GAs + 0 mg L
CPPU, which It gave 0.11 tons H™™.
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