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ABSTRACT

Two field experiments were conducted in the summer seasons of
2020 and 2021 to study the effect of potassium fertilization (0, 40, and
80 Kg K Ofad™?), foliar application of NAA (0, 5 and 10 ppm), and CKs
as two types (BAP and TDZ at 0, 10 and 20 ppm) on yield and quality
of potato tubers c.v. “Hermes”. Generally, the examined levels of each
studied factor were affected significantly on all yield and tubers quality
traits, in both seasons. Also, the best level of each factor was 80 Kg K-O
fad?, 5 ppm for NAA and 10 ppm TDZ for CKs. According to the first
order interaction between the pairs of three main factors, the best
treatment combinations were 80 Kg K:0+5 ppm NAA, 80 Kg K.0+10
ppm TDZ, and 5 ppm NAA+ 10 ppm TDZ, in both seasons. Moreover,
the second order interaction among the three studied factors was found
to affect significantly all the studied characters with superiority of
treatment combination of 80 Kg K.O+5 ppm NAA+10 ppm TDZ, in
both seasons. The treatment combination of 80 Kg K;O+5 ppm
NAA+10 ppm TDZ could be a recommended for increasing potato
yield with keeping high quality of potato tubers.
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INTRODUCTION

Potato (Solanum tuberosum L.) is the third most substantially produced
and consumed tuber crop around the globe with 1.3 billion people
consuming it as a staple food crop (more than 50 kg/person/year) (Devaux
et al., 2020).Potato is considered the second vegetable crop in terms of area
in Egypt after tomatoes; the cultivated area in 2021 was 501026 faddan
produced approximately 5,811,901 tones, while the winter season
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(2018/2019) was 299,185 faddan (Reports of Ministry of Agriculture and
Land Reclamation, Egypt, 2021). The increasing of tubers yield in line with
high tubers quality is a contentious concern for the researchers.

Potassium (K) is an important macronutrient for growth and
development of the plant by inducing numerous biochemical and
physiological processes, and also promotes synthesis of protein,
carbohydrate metabolism, and activation of enzyme (Ma et al. 2012;
Hasanuzzaman et al. 2018; Naciri et al. 2021). It could summarize the
physiological effects of potassium nutrition on potato plants in
translocation of assimilates and protein synthesis, osmotic regulation, ionic
balance, and stomatal and enzymatic activity that affect plant growth
(Oosterhuis et al., 2014; Bishwoyog and Swarnima, 2016; Naumann et
al., 2020).

The 1-Naphtalene acetic acid (NAA) is an organic compound with
formula of CioH7CH2CO2H. The synthetic plant hormone NAA is a
member of auxin family, which is commonly used in horticultural crops. It
is commonly used in relatively low concentration to elicit auxin responses
in cell growth, cell division, fruit setting and rooting (Sun and Hong,
2010). Many of previous research papers were declared that the foliar
application of synthetic auxin such as NAA can increase plant growth, yield
and its components, quality parameters and nutrition composition, fruit set
and development in many vegetable crops (Vafaee et al. 2020 on potato;
Naz et al. 2020 on tomato; Aashish et al. 2022 on chilli; Ahmed et al.
2022 on pepper and El-Areiny et al. 2022 on potato).

Cytokinins (CKs) are classical plant hormones; they regulate many
processes, such as cell division, shoot and root growth rates, chloroplasts
development, leaf senescence, resistance to adverse factors, ... etc. (Kieber
and Schaller, 2014). Exogenous application of synthetic CKs e.g., N-(2-
chloro-4-pyridyl)-N'-phenylurea (CPPU), 6-binzylaminopurine (BAP) and
thidiazuron (TDZ) was resulting in elevating many processes in treated
plants related to vegetative growth, vyield, quality, and nutrition
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composition (Al-muhamadi and Al- essawi 2015 on potato; Ahmed et al.
2021 on potato; Mijwel and Ridha 2021 on cauliflower; Samy and ElI-
Zohiri 2021 on garlic; EI-Areiny et al. 2022 on potato and Kumari et al.
2022 on okra). Accordingly, the objectives of this study were to determine
the optimal doses ofpotassium, naphthalene acetic acid and cytokinins and
their interactions on yield and qualityof potato cultivar (Hermes)

MATERIALS AND METHODS

Two field experiments were carried out during the two successive
summer seasons of 2020 and 2021. The experiments were performed in a
private farm, at Abou Elmatamer (30.9118° N, 30.1719° E), El-Behiera
Governorate, Egypt, under open field conditions. The aim of this study is
to determine the effect of potassium, naphthalin acetic acid and cytokinins
treatments as well as their interactions on yield and tuber and quality of
potato plants, cultivar “Hermes”.

The experimental site soil texture was classified as sandy clay loam with
pH range of 7.6 - 7.8, potassium content range of 0.96 - 0.95 meq L-!, and
available potassium range of 327 - 330 meq L-!, in the first and second
seasons, respectively (Agric. Directorate Lab of Damanhur city, EI-Behera
Gov., Egypt).

Potato cultivation

The experimental field was polughed and pulverized. Then, the soil was
ridged into rows 0.80 m in width and divided into plots. Certified imported
potato seeds of “Hermes” cultivar was used after cutting. The used seed
tubers were exported from Scotland. Potato seed tubers pieces were,
approximately, 40 g in weight that containe at least 1 eye for each. Planting
date was on the 19" of January in both seasons in dry soil and then irrigated.
Potato seed tubers pieces were planted at 0.25 m apart between hills on one
side of the ridge (about 20000 plant fad™).

The experimental treatments
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Treatments consisted of three main factors. The first factor was the soil
application of potassium fertilizer in three levels (0, 40, and 80 kg fad™),
the second factor was the foliar application of naphthalene acetic acid
(NAA) in three levels (0, 5, and 10 ppm), and the third factor was the foliar
application of cytokinins (CKs) as 6- binzylaminopurine (BAP) and
thidiazuron (TDZ) in three levels 0, 10, and 20 ppm. The NAA, BAP and
TDZ were purchased from EI-Gomhouria Company for Chemicals,
Alexandria, Egypt.

The potassium fertilization, as well as the CKs foliar application, was
applied twice after 45 and 65 days from planting, while the NAA foliar
applications were applied once at 35 days. All precautions and precision
followed during weighing, dissolving, spraying of the three independent
factors. Foliar application of NAA, BAP and TDZ were done afternoon
during both seasons, to avoid deteriorations caused by the effect of high
temperatures and ambient atmosphere.

Experimental layout

The experimental layout was a randomized complete block design
(RCBD), with three replicates in a split-split-plot system arrangement
where the mineral potassium fertilizer levels were allocated in main plots
and the synthetic auxin (naphthalene acetic acid) treatments were assigned
as the sub-plots; whereas, the CKs (BAP and TDZ) were devoted in sub-
sub-plots. Each replicate included 45 treatments. Each treatment contains
five rows, 0.8 m in width and 3 m long with total area of 12 m2. All
treatment was distributed in the experimental units randomly. All other
recommended agricultural practices for commercial potato production were
followed. Harvesting was accomplished after 120 days of planting during
both seasons.

Data Recorded
Yield and its components

At harvesting time (120 days from planting) the yield and its components
characters were recorded for 10 plants from each treatment namely average
tuber fresh weight (g), number of tubers plant?, average tuber yield plant™
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(9), total tubers yield fad™ (ton) that estimated by multiplying the tubers
weight plot™ by the factor of 350 (4200 m?/12 m?), then divided by 1000.

Tubers quality
Tuber specific gravity was determined by the method of Dinesh et al.
(2005) and determined from the equation of Smith (1977) as follows:

Tuber weight in the air
SG

~ Tuber weight in the air - Tuber weight in the water

Vitamin C was measured by titration with iodide potassium according
to the method of Ranganna (1986) and calculated as mg vitamin C /100 g,
fresh weight.

Starch and reducing sugars (as dry weight basis), were determined for
each tubers: sample according to the method described by Malik and Singh
(1980).

Statistical Analysis

All recorded data were statistically analyzed by CoStat computer
software (COSTAT, 2005) version 6.4 from cohort software. The revised
least significant difference test (RLSD) was applied at 0.05 confidence
level to compare means of the different treatments by using the same
program.

RESULTS AND DISCUSSIONS

Yield and its components
Effect of potassium

The main effect of potassium on the tuber weight, tubers No. plant?,
yield plant?, and yield per faddan, of potato plants exhibited significant
effect in all the studied characters compared to the control treatment, in
both seasons (Table 1). However, the differences between potassium at
either 40 or 80 kg K0 fad™ are not significant in tuber number, in the first
season only. For instance, application of potassium at 80 kg KO fad
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recorded the highest average values of tuber weight, tubers No. plant?,
yield plant?, and yield per faddan compared to the other treatments, in both
seasons. However, the differences between potassium at either 40 or 80 kg
K0 fad are not significant in tuber number, in the first season only. Also,
the favorite treatment (80 kg K20 fad™) the estimated percentages increase
in tuber weight, tubers No. plant?, yield plant?, and yield fad* were (3.40
and 3.35 %), (21.35 and 20.18 %), (25.21 and 24.13%), and (25.19 and
24.17%) compared to the control treatment in the first and second season,
respectively.

This effect could be return to low concentration of K availability and
low organic matter % in soil before planting as mentioned before. These
results are in harmony with results of many other researchers who found a
significant role of K fertilization in increasing potato tubers yield and its
components (Trehan et al., 2009; Abd EIl-Latif et al., 2011; Berisha et
al., 2014; and Yakimenko and Naumova, 2018). This favorable role of K
could be due to its involvement in many processes of the plant physiology
(Youssef et al., 2007). It is considered as a major osmotic active cation in
plant cell (Mehdi et al., 2007), where it enhances water uptake and root
permeability and acts as a guard cell controller, besides its role in increasing
water use efficiency (Zekri and Obreza, 2009). It, also, plays an important
role in yield and quality of the tuber due to its high movement in plant
tissues (Mengel and Kirkby, 2012). Moreover, according to Wassie
(2009), an appreciable increase in yield was noted in response to K
application fertilizers, specifically soils with low K level.

Effect of naphthalene acetic acid (NAA)

Concerning the main effect of NAA, it is clear from results in Table (1)
that there were significant differences between values of all yield
parameters, in both seasons. The application of NAA with 5 ppm was the
most effective treatment that to give the highest mean values of yield and
its components, in both seasons. This treatment gave increment percentages
over control estimated by 3.53%, 15.59%, 19.80%, and 19.82% for tuber
weight, tubers No. plant?, yield plant?, and yield fad, respectively as an
average of both seasons. The present results are in contract with those

106



J. Agric. & Env. Sci. (Damanhour University) 2022, 21 (3): 101-126
Print: ISSN 1687-1464 Online: 2735-5098

obtained by Aboud and Abd-Alrahman (2020) on potato who reported
that spraying plants with 50 ppm of tryptophan increased No. of tubers per
plant and total yield compared to control. Moreover, Vafaee et al. (2020)
reported that the highest mean values fresh weight of tuber, and potato yield
were obtained from the treatment containing NAA compared with control.
Also, Ahmed et al. (2022) on pepper found that NAA at 10 or 20 ppm
increased number of fruits/plant, fruit set %, fresh weight of fruit/ plant and
total yield/fad. compared to control. The positive effect of NAA could be
due to enhancing the source-sink relationship thus improved the yield
(Huang et al., 2018).

Effect of cytokinins (CKs)

Regarding the main effect of cytokinin (BAP and TDZ) on tuber weight,
tubers No. plant?, yield plant?, and yield fad, results existing in Table 1
revealed that adding of cytokinin as (6-binzylaminopurine or thidiazuron)
showed significant impacts in all the studied yield characters compared to
the control treatment, in both seasons. Moreover, spraying of thidiazuron
(TDZ) at 10.0 ppm recorded the highest average values of all the studied
yield characters compared to the other treatments, in both seasons. Adding
TDZ at 10.0 ppm showed a percentages increases in tuber weight, tubers
No. plant, yield plant?, and yield fad™ were (10.67 and 10.27 %), (34.00
and 29.66 %), (48.10 and 42.97%), and (48.10 and 42.97 %) compared to
the control treatment in the first and second season, respectively. The
current results are in contract with those obtained by numerous authors
(Bhattaraia, 2017, Nuraini et al., 2021 and Lahijani et al., 2021) who
stated that cytokinins can hasten and improve potato tuberization. Also,
Njogu et al. (2015) reported that increase the level of CKs, led to,
significant, increase in number of tubers per plant and yield (ton/ha).
Moreover, El-Areiny et al. (2022) indicated that soaking cut tuber explants
of potato in 10 mg Lt CPPU for 10 min before planting gave the highest
average tuber weight, number of tuber and total yield ton fad™ compared
with untreated plants.
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Table 1. The main effect of potassium, NAA and CKs on yield characters of potato
plants during the summer seasons of 2020 and 2021.

Treatments* Tuber weight (g) r;ruurrt:ﬁ)g Yield plant” (g) z:ls)gﬁlfélde'lg
2020 2021 2020 2021 2020 2021 2020 2021
g 0 127.11c 128.23c 6.23b 6.64c 795.95c 854.73c 15.92c 17.09c
¥ & 40 128.82b 130.07b 7.22a 7.58b 934.31b 989.49b 18.69b 19.79b
g 80 131.42a 132.53a 7.56a 7.98a 996.58a 1060.96a 19.93a 21.22a

0 12711c 128.24c 6.47c 6.89c 826.13c  887.07c  16.52c 17.74c

g § 5 131.62a 132.73a 7.53a 7.91a 996.47a 1055.44a 19.93a 21.11a
~ 10 128.66b 129.89b 7.02b 7.41b 906.70b  965.11b 18.13b 19.30b

~ o 0 121.85e 123.23e 6.00d 6.54d 733.23d 807.62d 14.66d 16.15d
g_ g 10 127.74d 128.89d 6.66c 7.00c 853.74c 904.41c 17.07c 18.09c
% 20 132.63b 133.70b 7.44b 7.78b 988.780 1041.44b 19.78b 20.83b
EC) g 10 134.85a 135.89a 8.04a 8.48a 1085.59a 1154.70a 21.71a 23.09a
— 20 128.33c 129.48c 6.85c 7.19c 881.07c  932.04c 17.62c 18.64c

*Values having a common alphabetical letter (s), do not significantly differ using the revised
L.S.D. test

Potassium and NAA interaction

The interaction effect between potassium levels and auxin treatments on
tuber weight, tubers No. plant?, yield plant?, and yield fad™, results were
presented in Table (2). Significant differences among the averages of their
interactions between both variables were clear. The combined treatment of
potassium rate at 80 kg K fad™* and NAA at 5 ppm gave the highest average
values of tuber weight, tubers No. plant?, yield plant?, and yield fad™
compared to other treatments in both seasons. Reddy et al. (2003) on
pigeon pea, indicated that the foliar application of NAA at 20 ppm+ KNOs
at 0.5% significantly increased seed yield over the control. Moreover,
Ghosh et al. (2022), on Capsicum, indicated that spray of potassium nitrate
at 1% and NAA at 60 ppm increased number of fruits per plant, average
fruit weight, yield per plant, per square meter and per hectare compared to
control. Mahajan et al. (2022) suggested that application of NAA at 50
ppm and KNO3z at 0.4% increased the yield and its components characters
compared with control.
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Table 2. Effect of K and NAA interaction on yield characters of potato plants during
the summer seaso of 2020 and 2021.

Treatments  Tuber weight (g) r;ruurggg Yield plant™ (g) ;I'_Ig)gzlf)gg_lg
KzO_l NAA 2020 2021 2020 2021 2020 2021 2020 2021
(kg fad™) (ppm)
0 125.27f 126.53e  5.73f 6.20e  722.00g 787.87f 14.44g  15.76f
0 5 129.27¢c  130.13c 6.60de 6.93cd 857.53def  906.47de  17.15def 18.13de
10 126.33ef 127.53de 6.33e 6.67de  803.27f 853.20ef  16.07f  17.06ef
0 126.87de 128.00de 6.60de 7.00cd  840.07ef  898.53de  16.80ef 17.97de
40 5 131.67b 132.93b 7.80ab 8.13ab 1030.53ab 1084.73ab  20.61ab  21.69ab
10 127.93cd 129.27cd 7.27bc 7.60bc  932.33cd  985.20b.d  18.65cd  19.70b.d
0 129.20c  130.20c 7.07cd 7.47bc 916.33cde  974.80cd  18.33c.e  19.50cd
80 5 133.93a 135.13a 8.20a 8.67a 1101.33a  1175.13a  22.03a  23.50a
10 131.13b  132.27b 7.40bc 7.80b  972.07bc  1032.93bc  19.44bc  20.66bc

*Values having a common alphabetical letter (s), do not significantly differ using the revised
L.S.D. test

Potassium and CKs interaction

The influence of K fertilizer and CKSs interaction on potato yield and its
components was presented in Table (3). In general, the interaction mean
values showed a clear significant interaction effects between the two
variables, in the both seasons. Also, the results illustrated that the highest
significant mean values of aforementioned yield parameters were recorded
when plants treated with potassium rate at 80 kg K fad* with TDZ foliar
application at the rate of 10 ppm, in both seasons. However, the differences
between the two combined treatments 80 kg K fad* and 10 ppm TDZ or 40
kg K fad? and 10 ppm TDZ were not significant in the first season for
tubers number. Studies of Badawy et al. (2019) on garlic, indicated that
active dry yeast extract 5g/I, potassium humate 4 kg fad?, and both of them
increased bulb diameter, bulbing ratio, number of cloves per bulb and
weight of 100 cloves and total yield compared with control. Samy and El-
Zohiri (2021) indicated that the highest values of the average bulb weight,
cloves weight /bulb, average clove weight and total yield kg fad™. were
observed in the first and second seasons, respectively, when the optimum
rate of potassium fertilizers (108 kg K0 fad™) was combined with 2.5 ppm
cytokinin.
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Table 3. Effect of K, and CKs interaction on yield characters of potato plants during
the summer seasons of 2020 and 2021.

Total yield

Treatments* Tuber weight (g) Tubers number Yield plant? (g) (Ton fad)

K20 CKs

. 2020 2021 2020 2021 2020 2021 2020 2021
(kg fad™) (ppm)

0 11889 120.33i 5.11h 5.56i 608.11k  668.56] 12.16k 13.37j

% 10 12533y 126569 5.89g 6.22h  738.89] 788.22i  14.78]  15.76i
0 20 131.11d 132.00d  6.78ef 7.11f  889.56gh 939.22gh 17.79gh  18.78gh
H 10 133.33bc 134.44bc  7.22d  7.67de  963.56e 1031.11de 19.27¢  20.62de
— 20 126.11fg 127.00fg 6.11g  6.44gh  771.22j 818.78i  15.42j 16.38i
o 0 121.80h 12344h 6.22g 6.67g  759.00j 82356i  15.18]  16.47i
g 10 127.44ef 128.44ef  6.78¢f 7.11f  864.78nhi 914.78h  17.30hi  18.30h
40 20 132.11cd 133.22cd 7.67bc  8.00cd 1013.78d 1067.00d 20.28d  21.34d
H 10 134.33b 13544b  8.33a 8.67b 1120.56b 1175.22b 22.41b  23.50b
— 20 129.00e 130.33e 7.1lde  7.44ef 918.11fg 970.78fg 18.36fg  19.42fg
o 0 124569 125679  6.67f 7.22f 83111 908.22h  16.62i  18.16h
é 10 130.44d 131.67d 7.33cd  7.67de 957.56ef 1010.22¢f 19.15ef  20.20ef
80 20 13467b 13589  7.89%b 8.22c  1063.00c 1118.11c 21.26c  22.36¢C
H 10 136.89a 137.78a  8.56a 9.11a 1172.67a 1257.78a 23.45a  25.16a
— 20 13056d 131.67d 7.33cd  7.67de  958.56e 1010.44ef 19.17e  20.21ef

*Values having a common alphabetical letter (s), do not significantly differ using the revised
L.S.D. test

Naphthalene acetic acid and CKs interaction

Concerning the interaction effect between NAA and CKs on tuber
weight, tubers No. plant™, yield plant?, and yield fad™, results presented in
Table (4). There were significant differences among their interaction
means. The combination treatment of 5 ppm of NAA with 10 ppm of TDZ,
reached the highest mean values of all studied characters in both seasons.
The superiority of such combination could be due to their influence on the
source-sink relationships, the auxins influence the carbohydrate
mobilization of the leaves and stem apex that stimulates the translocation
of assimilated compounds to sink organs; and the CKSs elevate the power of
the sink organs, because of the growth stimulation and usability of sucrose,
besides favoring the extension of the leaf area and the photosynthetic
activity of the source (Albacete et al., 2014). In the same contest, Ahmed
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et al. (2021) studied the effects of NAA auxin (0, 25, 50, and 100 mg L™?)
and cytokinin BA (0, 25, 50, and 100 mg L?) as foliar application separately
or in combinations on growth and yield of potato cv. Cara. Their results
showed that foliar application of auxin (NAA) and the cytokinin as BA
alone or in combination to potato plants gave, significantly, the highest
average values of yield and its component. Moreover, El-Areiny et al.
(2022) studied the effect of CPPU at 0.0, 5.0, 10.0 mg L™ and NAA at 0, 5
and 10 mg L™ on vegetative growth, yield and its components and quality
of potato tubers as soaking before planting. Their results indicated that
soaking cut tuber explants of potato in 10 mg L™t CPPU mixed with 10 mg
Lt NAA for 10 min before planting gave the highest mean values of yield
and its components compared with untreated plants.

Table 4. Effect of the first order interaction between NAA and CKs on some yield
characters of potato plants during the summer seasons of 2020 and 2021.

Total yield

Treatments*  Tuber weight(g) Tubers number Yield plant? (g) (Ton fad™)

NAA CKs

2020 2021 2020 2021 2020 2021 2020 2021
(ppm)

—
o
o
3
N=—

0 120.11k 12156k 544k 6.11j  655.11i 744.00i 13.10i 14.88i

10 125.67i 126.78i 6.00j 6.33ij 755.22h  804.11hi 15.10h 16.08hi

20 130.67ef 131.56ef 7.00efg 7.33ef 915.44efg 965.33ef 18.3leg 19.3lef

10 133.00cd 133.89cd 7.56cd 8.00bcd 1005.56cd 1071.56bcd 20.11cd 21.43bcd

20 126.11hi 127.44hi 6.33ij 6.67g-j 799.33h 850.33gh 15.99h 17.01gh

0 123.78) 125.00j 6.44hi 6.78f-i 799.89h 849.33gh 16.00h 16.99gh

10 130.33f 131.44f 7.22def 7.56de 942.33ef 994.33def 18.85ef 19.89def

20 135.33b 136.56b 8.00b 8.33b 1083.22b 1138.89b 21.66b 22.78b

10 138.00a 139.00a 8.67a 9.22a 1197.44a 1284.00a 23.95a 25.68a

20 130.67ef 131.67ef 7.33de 7.67cde 959.44de 1010.67def 19.19de 20.21de

0 12144k 122.89k 6.11ij 6.56hij 743.22h  807.00hi 14.86h 16.14hi

10 127.22gh 128.44gh 6.78gh 7.11e-h 863.67g 914.78fg 17.27g 18.30fg

10 20 131.89de 133.00de 7.33de 7.67cde 967.67de 1020.11cde 19.35de 20.40cde

10 133.56c 134.78c 7.89bc 8.22bc 1053.78bc 1108.56bc 21.08bc 22.17bc

TDZ| BAP |TDZ| BAP |TDZ| BAP

20 128.22g 129.33g 6.89fg 7.22¢fg 884.44fg 935.11efg 17.69fg 18.70efg

*Values having a common alphabetical letter (s), do not significantly differ using the revised
L.S.D. test
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Potassium, NAA and CKs interaction

The comparisons among the mean values of the various treatment
combinations K, NAA, and CKs on yield characters showed significant
effect for all the studied characters, in both seasons (Table 5). Also, the
results clarified that fertilization of K at 80 kg of K,O fad™ and foliar
application of NAA at 5 ppm combined with the TDZ at 10 ppm gave the
highest significant mean values of yield and its components characters, in
the both seasons. This significant improvement of this triple treatment can
be due to the complementarity of the roles played by each of these three
factors. Habtam et al., (2018) concluded that K has been well documented
in photosynthesis, increasing enzyme activity, improving synthesis of
protein, carbohydrates and fats translocation of photosynthetic. Also,
Pavlista (2011), and Roumeliotis et al. (2012) indicated that auxin play a
key role in the formation and growth of potato tubers. Moreover, Hussain
and Khalaf (2007) illustrated that CKs stimulates cell division and
enlargement, as well as, the synthesis of protein, nucleic acid and
chlorophyill.

Tuber quality characteristics
Effect of K

The main effect of K fertilization on the quality parameters, results
existing in Table (6) confirmed that application of potassium significantly
increased TSS, vitamin C., specific gravity, dry matter, starch and protein
contents of potato tubers, compared to control treatment in both seasons.
However, the reducing sugar significantly decreased, in both seasons. It is
clear that addition of potassium at 80 kg KO fad™gave the highest mean
values of TSS, vitamin C., specific gravity, dry matter, starch and protein
contents of potato tubers, in both seasons, compared to the other treatments.
At the favorite treatment 80 kg KO fad™, the estimated percentages
increase in TSS, vitamin C., specific gravity, dry matter, starch and protein
contents of potato tuber were (6.7 and 6.8%), (6.6 and 6.3%), (0.96 and
0.86%), (6.1 and 6.1%), (8.5 and 8.8%) and (13.7 and 13.8%) compared to
the control treatment in the first and second season, respectively.
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Table 5. Effect of potassium, NAA and CKs interaction on yield characters of potato
plants during the summer seasons of 2020 and 2021.

Treatments Tuber weight Tubers Yield plant™ (g) Total yle_lld
(9) number (Ton fad™)

K NAA CKs 2020 2021 2020 2021 2020 2021 2020 2021
0 117.00s 119.00w 467j 533k  54567v  634.67x  1091v  12.69x

% 10 123.33p 124.67rs 533ij 567jk 658.00uv  706.33v-x 13.16uv 14.13v-x

0 M 20 12933 130.33m 6.33f-i 6.67g-i 819.33n-s 868.670-t 16.39n-s 17.370-t
H 10 13233y 133.33hi 6.67e-h 7.33efg 882.33j-p 977.67h-n 17.65j-p 19.55h-n

~ 20 124.330 125.33qr 5.67h-j 6.00ijk 704.67stu 752.00uvw 14.09stu 15.04u-w

0 120.33q 121.33uv 533ij 5.67jk 642.00uv  687.33wx 12.84uv 13.75wx

& 10 128.33k 129.33n 6.33f-i 6.67g-i 812.67n-s 862.330-t 16.25n-s 17.250-t

0 5 M 20 13367f 134.33fg 7.33cf 7.67d-f 980.33e-k 1030.00g-k 19.61e-k 20.60g-k
H 10 135.33cd 136.33c 7.67cde 8.00c-e 1037.67c-g 1090.67d-g 20.75c-g 21.81d-g

20 128.67jk 129.33n 6.33f-i 6.67g-i 815.00n-s 862.000-t 16.30n-s 17.240-t

0 119.33r 12067v  5.33i] 5.67jk 636.67uv  683.67wx 12.73uv 13.67wx

% 10 124330 125.67pq 6.00ghi 6.33h-j 746.00g-u  796.00s-v 14.92g-u 15.92s-v

10 M 20 13033 131331 6.67e-h 7.00f-h 869.00k-q 919.00l-q 17.38k-q 18.38l-q
H 10 132.33g 133.67ghi 7.33c-f 7.67d-f 970.67f-k 1025.00g-1 19.41f-k 20.50g-I

= 20 12533mn 126.33p 6.33f-i 6.67g-i 794.000-t 842.33p-u  15.880-t 16.85p-u

0 120.33q 121.67tu 5.67hij 6.33h-j 681.67tu  770.67t-w 13.63tu 15.41t-w

& 10 125.33mn 126.00pq 6.00ghi 6.33h-j 752.00q-u  798.33r-v 15.04g-u 15.97r-v

0 M 20 130.33i 131331 7.00d-g 7.33e-g 912.33g-0 963.33i-0 18.25¢g-0 19.27i-0
Bl 10 132.33g 133.33hi 7.67cde 8.00c-e 1014.67d-i 1066.67e-i 20.29d-i 21.33e-i

= 20 126.00lm 127.670 6.67e-h 7.00f-h 839.67l-r 893.67n-s 16.79l-r 17.87n-s

0 124.67no 126.33p 6.67e-h 7.00f-h 831.00l-s 884.33ns 16.62l-s 17.69n-s

% 10 130.33i 131.331 7.33c-f 7.67d-f 955.67f-m 1007.00gm 19.11f-m 20.14g-m

40 5 M 20 13467de 136.00cd 8.33a-c 8.67bc 1122.33b-d 1179.00cd 22.45bcd 23.58cd
Bl 10 138.00b 139.00b 9.00ab 9.33b 1241.67ab 1297.33b 24.83ab 25.95b

~ 20 130.67hi 132.00kI 7.67c-e 8.00c-e 1002.00d-j 1056.00f-j 20.04d-j 21.12f

0 120.67q 122.33t 6.33fi 6.67g-i 764.33p-u  815.67g-u  15.29p-u 16.31g-u

% 10 126671 128.000 7.00d-g 7.33e-g 886.67i-p 939.00k-p 17.73i-p 18.78k-p

10 M 20 131.33h 132.33jk 7.67c-e 8.00c-e 1006.67d-j 1058.67f-i 20.13d-j 21.17f-i
Bl 10 132.67g 134.00gh 8.33a-c 8.67bc 1105.33cde 1161.67c-f 22.1lc-e 23.23c-f

= 20 12833k 129.67mn 7.00d-g 7.33e-g 898.67h-o 951.00j-0 17.97h-o0 19.02j-0

0 123.00p 124.00s 6.00g-i 6.67g-i 738.00r-u 826.67q-u 14.76r-u 16.53g-u

% 10 128.33k 129.67mn 6.67e-h 7.00f-h 855.67k-r 907.67m-q 17.11k-r 18.15m-q

0 M 20 132339 133.00ij 7.67c-e 800c-e 1014.67d-i 1064.00e-i 20.29d-i 21.28e-i
80 H 10 134.33ef 135.00ef 8.33a-c 8.67bc 1119.67bcd 1170.33cde 22.39b-d 23.41c-e
= 20 128.00k 129.33n 6.67e-h 7.00f-h 853.67k-r 905.33m-r 17.07k-r 18.11m-r

0 126.331 127.330 7.33cf 7.67df 926.67g-n 976.33h-n 18.53gn 19.53h-n

5 % 10 132.33g 133.67ghi 8.00b-d 8.33cd 1058.67c-f 1113.67c-g 21.17c-f 22.27c-g
M 20 137.67b 139.33b 8.33a-c 8.67bc 1147.00bc 1207.67bc 22.94bc 24.15bc
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10 140.67a 141.67a 9.33a 10.33a 1313.00a  1464.00a 26.26a 29.28a
20 132679 133.67g-i 8.00b-d 8.33cd 1061.33c-f 1114.00c-g 21.23c-f 22.28c-g
0 124330 125.67pq 6.67e-h 7.33e-g 828.67m-s 921.67l-q 16.57m-s 18.43l-q
10 130.67hi 131.67kl 7.33c-f 7.67d-f 958.33f-m 1009.33g.m 19.17f-m 20.19g-m
20 134.00ef 135.33de 7.67c-e 8.00c-e 1027.33c-h 1082.67d-h 20.55c-h 21.65d-h
10 13567c 136.67c 8.00b-d 8.33cd 1085.33c-f 1139.00c-f 21.71c-f 22.78c-f
20 131.00hi 132.00kl 7.33c-f 7.67d-f 960.67f-] 1012.00g.m 19.21f-1 20.24g-m

10

TDZ| BAP |TDZz

*Values having a common alphabetical letter (s), do not significantly differ using the revised L.S.D. test

On the other hand, increasing K rate significantly decreased the reduced
sugars content and the decrements were more pronounced at higher K rates.
Meanwhile, the control treatments (0 kg K20 fad™) gave the highest mean
values for reducing sugars content on both seasons. The improvement of
tubers quality characters expressed as specific gravity, vitamin C., and
starch as affected by increasing of K levels may be attributed to the positive
effect of potassium on translocation of assimilates (Pervez et al., 2013).
Also, Yakimenko and Naumova (2018) and Rather et al. (2021) reported
that the K fertilization was strongly related to increasing the potato tubers
quality attributes. Moreover, Gerendas et al. (2007) indicated that higher
doses of K lead to a lower amount of reducing sugars content.

Effect of NAA

Regarding the main effect of naphthalene acetic acid, it is clear from
results in Table (6) all naphthalene acetic acid treatments significantly
increased TSS, vitamin C., specific gravity, dry matter, starch and protein
with different significant levels when compared to non-treated plants, in
both seasons. The maximum significant increases in aforementioned tubers
quality were recorded at NAA 5 ppm. The estimated percentages increases
in TSS, vitamin C., specific gravity, dry matter, starch and protein at NAA
5 ppm were (3.08 and 3.07%), (1.99 and 2.10%), (0.67 and 0.67%), (4.19
and 4.12%), (4.94 and 4.98%) and (12.44 and 12.45%) as compared to
control treatment in the first and second seasons, respectively. On the other
hand, NAA 5 ppm decreased reducing sugar by (15.00 and 15.31%) in the
first and second seasons, respectively compared to control. These results
are in agreement. These results are in harmony with those of kumar et al.,
(2012), Vafaee et al. (2020), and El-Areiny et al. (2022) who found a
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significant positive effect of auxins application on quality parameters of
potato tubers.

Effect of CKs

The results in Table (6) cleared that the two types of CKs (6-
binzylaminopurine and TDZ) significantly affected all studied parameters
of potato tubers quality, in both seasons. On other words; the highest values
((5.68 and 5.67%)) for TSS, (4.99 and 4.81%) for vitamin C, (1.44 and
1.44) for specific gravity, (5.48 and 5.41%) for dry matter, (12.87 and
12.81%) for starch and (38.89 and 38.57%) for protein, respectively during
both seasons were realized when potato plants treated with thidiazuron
(TDZ) at 10 ppm. On the other hand, TDZ at 10 ppm decreased the reducing
sugar by (25.82 and 25.96%) in the first and second seasons, respectively
compared to control. These findings were emphasizing the positive role of
cytokinins in improving the potato tubers quality as reported by EI-Anany
et al. (2020), Ahmed and Mengistu (2020), and Malek et al. (2021).

Potassium and NAA interaction

Concerning the interaction effects between potassium levels and NAA
treatments on specific gravity, vitamin C, starch and reducing sugars of
potato tubers, results presented in Table (7) revealed significant differences
among the interaction means, in both seasons. Also, the treatment
combination of 80 kg K fad™ and NAA at 5 ppm was found to give the
highest mean values of specific gravity and starch; whereas, the vitamin C
content exhibit the best content under 80 kg K fad™ with NAA at either 5
or 10 ppm, in both seasons of study.

On contrary, the combined treatment of zero kg K fad* with zero ppm
NAA attained the highest mean value of reducing sugar, in both seasons.
These finding pointed out the favorable effect of treated potato plants with
K and NAA for enhancing the quality parameters of produced yield as

published by Khajehzadeh et al. (2018) and Mahajan et al. (2022).
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Table 6. The main effect of K, NAA and CKs on specific gravity, vitamin C, starch,
and reducing sugars of potato tubers during the summer seasons of 2020 and
2021.

Specific gravity Vitamin C o Reducing sugar
Treatments (g/cm3) (mg/100gf.w.) Starch (%) (%)

2020 2021 2020 2021 2020 2021 2020 2021

0 1.043c 1.045c 18.23c 18.29c 15.10c 15.15c 2.08a  2.04a

v Es 40 1.048b 1.049b 1850b 18.55b 15.87b 1595b 1.82b  1.78b
2 80 1.053a 1.054a 19.44a 19.45a 16.39a 16.49a 1.64c  1.58c
- 0 1.045c 1.046c 1852c 18.56c 15.40c 15.47c 2.00a  1.96a

:E g 5 1.052a 1.053a 18.89a 18.95a 16.16a 16.24a 1.70c  1.66C
zZLe 10 1.047b 1.049 18.77b 18.78b 15.80b 15.89b 1.83b 1.78b
0 1.040e 1.04le 18.24e 18.30e 14.84e 1491e 2.13a 2.08a

g % 10 1.047d 1.048d 1856d 18.61d 15.42d 15.50d 1.92b 1.87b
& @ 20 1051b 1.052b 1898 19.05b 16.34b 16.42b 1.73d 1.68d
< Bl 10 1.055a 1.056a 19.15a 19.18a 16.75a 16.82a 1.58e  1.54e
O | 20 1.048c 1.049c 18.70c 18.68c 1557c 15.66c 1.86c 1.82c

*Values having a common alphabetical letter (s), do not significantly differ using the revised L.S.D. test

Table 7. Effect K and NAA interaction on specific gravity, vitamin C., starch and
reducing sugar of potato tubers during the summer seasons of 2020 and

2021.
Specific gravity Vitamin C o Reducing sugars
Treatments (glem?) (mg/100gf-w.) Starch (%) (%)
K20 NAA

_ 2020 2021 2020 2021 2020 2021 2020 2021
(kg fad™) (ppm)

0 1.041f 1.042f 18.10e 18.16e 14.74g 14.79g 2.2la 2.18a

0 5 1.047d 1.048d 18.37cde 18.43c.e 15.42e 1548e 1.95c 1.91c

10 1.043ef 1.044ef 18.20de 18.25de 15.07f 15.13f 2.07b  2.02b

0 1.045de 1.046de 18.34cde 18.39de 15.54e 15.61e 1.97bc  1.93bc

40 5 1.051bc 1.053b 18.68c 18.73c 16.21bc 16.30bc 1.67e  1.63e

10 1.047d 1.048d 18.49cd 18.54cd 15.85d 15.94d 1.81d 1.76d

0 1.049c 1.051c 19.13b 19.14b 15.93cd 16.02cd 1.83d 1.77d

80 5 1.057a 1.058a 19.63a 19.70a 16.86a 16.96a 1.48f 1.42f

10 1.052b 1.053b 19.57a 19.50a 16.39b 16.50b 1.60e  1.55e

*Values having a common alphabetical letter (s), do not significantly differ using the revised L.S.D. test
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Potassium and CKs interaction

Relating to the interaction effect between potassium levels and auxin
treatments on TSS, vitamin c., specific gravity, dry matter, starch and
protein in potato tubers, results presented in Table (8) revealed significant
differences among the averages of their interactions between both
variables. The combination between potassium at 80 kg K fad* and NAA
at 5 ppm reached the highest average values of TSS, vitamin C., specific
gravity, dry matter, starch and protein of potato plants, in both seasons
compared to other treatments.

Table 8. Effect of the K and CKSs interaction on specific gravity, vitamin C., starch
and reducing sugar of potato tubers during the summer seasons of 2020 and

2021.
Specific Vitamin C 0 Reducing
Treatments gravity (g/cm®)  (mg/100gf.w.) Starch (%) sugar (%)
K20 CKs

(kg fad™ (ppm) 2020 2021 2020 2021 2020 2021 2020 2021

0 1.035j 1.037i 17.93e 17.98e 14.38i 14.43j 2.36a 2.31a

% 10  1.042h 1.043g 18.17de 18.23de  14.80hi  14.86ij 2.17b 2.13b
0 20 1.046f 1.048f  18.35cde 18.41cde 15.49efg 15.55fgh 1.97d 1.94d
B 10  1.050e 1.052e  18.46cde 18.53b-e  15.85def 15.90d-g  1.80g 1.76e
= 20 1.043h 1.044g 18.21de  18.26de  14.87ghi  14.93hij 2.08c 2.05¢c
a 0 1.040i 1.041h  18.16de 18.20de  14.85ghi  14.93hij  2.13bc 2.09bc
g 10 1.046f 1.047f  18.43cde 18.48b-e  15.57ef 15.66efg  1.87ef 1.83e
40 20 1.051e 1.052e  18.64b-e 18.70b-e  16.40cd  16.47cd 1.71h 1.67f
B 10 1.055bc  1.056bc  18.80bcd 18.85bcd 16.78bc  16.86bc 1.56i 1.51g
20 1.049%f  1.050ef 18.67b-e 18.72b-e 15.83def 15.92d-g  1.79g 1.75e
a 0 1.044gh 1.045g 18.60b-e 18.67b-e 15.22fgh 15.31ghi  1.91de 1.83e
g 10 1.052de  1.053de  19.07bc  19.13bc  15.89de  15.98def  1.72h 1.66f
80 20 1.056b 1.057b 19.96a 20.03a 17.13ab  17.23ab 1.50i 1.449g
B 10 1.060a 1.061a 20.19a 20.17a 17.62a 17.72a 1.39j 1.34h
20 1.054cd 1.055cd 19.40ab  19.24b  16.11de 16.22cde  1.67h 1.62f

*Values having a common alphabetical letter (s), do not significantly differ using the revised L.S.D. test

However, the differences between 80 kg K fad and NAA at either 5 or 10
ppm were not significant in vitamin C during both seasons. Conversely, the
combined treatment between zero kg K fad™ and zero ppm NAA attained
the highest mean value of reducing sugar, in both seasons compared to other
treatments. Other research works revealed the favorable effect of combined
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treatment of K with CKs application on the quality parameters (AL-
muhamadi and AL-Essawi, 2015 on potato and Samy and EIl-Zohiri,
2021 on garlic).

Naphthalene acetic acid and CKs interaction

In this context, the mean values listed in Table (9) revealed a clear
significant interaction effect between NAA and CKs on all the studied
tubers quality parameters, in both seasons. The combination between NAA
at 5 ppm and TDZ at 10 ppm chronicled the highest average values of TSS,
vitamin C., specific gravity, dry matter, starch and protein of potato plants,
in both seasons compared to other treatments. However, the differences
between (NAA at 5 ppm and TDZ at 10 ppm) or (NAA at 5 ppm and BAB
at 20 ppm) were not significant in TSS and vitamin C during both seasons.

Table 9. Effect of the NAA and CKs interaction on specific gravity, vitamin C., starch
and reducing sugar of potato tubers during the summer seasons of 2020 and

2021.
Treatments* Specmc Vitamin C Starch (%) Reducing
gravity(g/cm?®) (mg/100gf.w.) sugar (%)
NAA CKs 2020 2021 2020 2021 2020 2021 2020 2021
(ppm)  (ppm)
a 0 1.037i 1.039i 18.07h 18.12j 1459k  14.65k  23la 225a
% 10 1.044fg  1.046fg  18.39fg  18.45hi  15.03ij  15.10ij 2.07b  2.03b
0 20 1.048def 1.049def 18.78de  18.85ef  15.98de 16.06de 1.89d  1.85d
B 10  1.051cd 1.052cd  18.93cd  18.90de  16.26cd 16.32cd  1.74f  1.70g
— 20 1.045fg  1.046fg  18.44fg  18.49h  15.16hi  15.23hi 2.00c  1.97c
o _ 0 1042gh 1043gh 1837fg  1843hi  1507ij 1514ij 199 194c
é 10 1.050cde 1.05lcde 18.72de  18.78efg  15.82¢ef  1592ef 179  1.74f
5 20  1.055b 1.056b  19.20ab  19.25b  16.71b  16.780  1.57g 1.52h
H 10 1.06la 1.062a 19.40a 19.47a  17.25a  17.33a  1.44h  1.39i
20 1.05lcd 1052cd 18.78de  18.83ef 1597de 16.06de  1.72f  1.68g
o 0O 103%hi 1040hi  1824gh  18.30ij  14.80jk 1489k 2.10b 2.04b
é 10 1.046ef 1.047efg 18.56ef  18.61gh 15.40gh 15.47gh 1.90d  1.85d
10 20 1.050cde 1.05lcde 1897b.d  19.04cd  16.32c  16.41c  1.72f  1.67g
Bl 10 1.053bc  1.054bc  19.12bc  19.180bc  16.74b  16.82b 1579 152h
— 20 1.047def 1.049def 18.87cd  18.71fg  15.59fg 15.68fg 1.85d  1.8le

*Values having a common alphabetical letter (s), do not significantly differ using the revised L.S.D. test
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On the other hand, the combined treatment between zero ppm NAA and
zero ppm TDZ attained the highest mean value of reducing sugar, in both
seasons compared to other treatments. These findings are agreed with those
of El-Areiny et al. (2022) who reported a significant favorable effect of
NAA and CKs combination on tubers quality traits of potato.

Effect of K, NAA and CKs interaction

The interaction effect among the three main factors of K, NAA and CKs
was found to be significant for all potato tubers quality parameters (Table,
10), in both seasons. Among these treatment combinations, the application
of 80 kg K0 fad* with foliar application of 5 ppm of NAA and 10 ppm of
TDZ gave the highest average values of TSS, vitamin c., specific gravity,
dry matter, starch and protein in potato tubers in both seasons compared to
other treatments. El-Sayed et al. (2015) on bell pepper and Binnoubah et
al. (2022) on potato reported the ability of combined the application of K
with some growth modulators for enhancing the quality parameters.

Table 10. Effect of the second order interaction between pot, NAA and CKs on tubers
quality characters of potato plants during the summer seasons of 2020 and

2021.
Specific . . i
Treatments* gravity Vitamin C Starch (%) Redum(?g
(glem?) (mg/100gf.w.) sugar (%)

K NAA CKs 2020 2021 2020 2021 2020 2021 2020 2021
0 1.034B 1035y 17.87H 1791z 1427K 1432L 255a 25la
10 1.040wx 1.042t 18.00E 18.07xy 14.441 14.48) 2.25d 2.22c
20 1.044t 1.045r 1825z 1831tu 15.14C 1520C 211g 2.07f
10 1.046gr 1.048no 18.31x 18.39q.t 1538z 1542x  1.94I 1.911
20 1.041v  1.042t 18.07C 18.12v.x 14.47H 14521 2.19%f 2.17d
0 1.037z 1.038w 17.99F 18.06xy 14.53G 14.58H 2.21e 2.17d
10 1.045s 1.046q 18.35v 18.41g-t 1514C 1520C 2.09g 2.04h
20 1.050im 1.051lm 18.48r 1853mp 15.89q 15.94p 1.85n0 1.82no
10 1.055e 1.056ef 18.65n  18.72ij 16.33m 16.39I 1.66v  1.62u
20 1.047op 1.048no 18.38u 18.43p-s 15.22B 15.29z  1.96k  1.92kI
0 1.035A 1.037x 17.93G 17.97yz 1434) 1441K 233b 2.26b
10 1.041v  1.042t 18.15B 18.20u-w 14.84E 14.80F 2.18f 2.13e
20 1.046gr 1.047pgq 18.32w 18.38rst 1543y 1549w 196k 1.92kI
C 10 1.049m 1.051lm 1842t 18.48o-r 1583r 1589q 1.79p 1.75q

10

o
T| BAP |TDZ| BAP |TDZ| BAP
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20 1.042u  1.043s 18.19A 18.23uv  14.92D 14.99D 2.09g 2.06g

0 1.038y 1.039v 18.05D 18.09wx 1457F 14.62G 2.30c 2.27b

% 10 1.044t 1.045r 1831x 18.36st 15.20B 15.27A 2.02i  1.99i
0 M 20 1.0470p 1.049n 18.44s 1850n-q 16.16n 16.23mn 1.86n 1.82no
B‘ 10 1.051jk  1.053i 18.55q 18.60k-n 16.43k 16.49j 1.69tu  1.65t

20 1044t 1.045r 18.35v 18.39g-t 15.35A 1542x 1.97jk 1.93jk

0 1.042u  1.044s 1827y 1831tu 15.15C 1522B 1.98] 1.94j

% 10 1.048n 1.050m 1856q 18.62j-m 15.94p 16.070 1.74r  1.70r
40 5 M 20 1055 1.057d 18.86l 18.92h  16.69h 16.75h  1.53z  1.50xy
B‘ 10 1.061b 1.062b  19.10j 19.159g 17.15e 17.23e 142B 1.38B

F 20 1.049m 1.051lm 18.61p 18.64jkl 16.130 16.21n 1.69tu  1.65t
0 1.040wx 1.041u 18.16B 18.21uv 14.85E 14.94E 2.09g 2.05gh

% 10 1.045s 1.047pq 18.43t 18.470-s 15.56v  15.64t 1.85n0 1.800

10 M 20 1.050im 1.051lm 18.630 18.68jk  16.34m 16.43k 1.73rs  1.68s
B‘ 10 1.053h 1.054h 18.74m  18.80i 16.75g 16.85g 156y 1.51x

— 20 1.046gr 1.048no 1850r 18.56l-0 1573t 15.82r 1.830 1.78p

0 1.041v  1.042t 18.31x 1837rst 14.93D 15.00D 2.07h  1.98i

% 10 1.049m 1.051im 18.86l 18.93h  15.46x 15.55v 1921 1.88m

0 M 20 1.052hi 1.054h 19.65g 19.74d 16.64i 16.75h  1.71st  1.66t
H 10 1.054fg 1.056ef 19.92f 19.72d 16.96f 17.06f 1.58x 1.54w
20 1.051jk 1.052ij 1890k 18.96h  15.64u 15.74s 1.85n0 1.82no

0 1.048n  1.049n  18.86l 18.94h 1553w 15.62u 1.76q 1.70r

% 10 1055e 1056ef 19.24i 1930 16401 16.49] 156y 149y

80 5 MO 20 1060b 1.061b 20250 20.31b 17.54c 17.64c 132D 1.25D
B‘ 10 1.067a 1.068a 20.46a 20.53a 18.26a 18.36a 1.24E 1.18E

20 1.056d 1.057d 19.36h 19.42e 16.57) 16.67i 152z 1.46z
0 1.043u 1.044s 18.65n 18.71lijk 15.21B 1533y 1.89m 1.82no

% 10 1.052hi 1.052ij 19.11j 19.16g 15.80s 15.89q 1.67uv  1.62u

10 O 20 1056d 1.057d 19.97d 20.05c  17.20d 17.30d 1.46A 1.40A
Bl 10 1.058c 1.059c 20.19c 20.25b 17.64b 17.73b 1.36C 1.31C

— 20 1.054fg 1.055g 19.94e 19.33ef 16.130 16.25m 1.64w 1.60v

*Values having a common alphabetical letter (s), do not significantly differ using the revised L.S.D. test

Conclusion

The obtained results showed, generally, that the combination between
potassium (80 kg K20 fad™) + NAA (5ppm) + TDZ (10 ppm) recorded the
highest average values and might be considered as the best treatment for
the production of high yield and good quality of potato plants under the
environmental conditions of Behiera Governorate and other similar regions.
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