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ABSTRACT: Two field experiments were conducted on sandy soil at EI-Sharawy Village in
EL-Bostan area, Noubaria region,Elbeheira Governorate (Latitude 30° 43' 22.01" N, Longitude
30° 16' 44.50" E), Egypt, during two successive winter seasons of 2013/2014 and 2014/2015 to
study the effect of K,O levels i.e.(50, 75 and 100 % of the recommended rate 96 kg K,O/fed)
along with foliar spraying with 1% K,0(2% K-sulphate) and/or mixture of Fe(150ppm),
Zn(75ppm) and Mn(75ppm) on the growth, productivity, yield characters and quality of potato
plants cv. Spunta. The results showed that plant height, foliage fresh and dry weight/plant, total
yield, tuber number and yield per plant were affected by K supply. Raising K level up to 96kg
K,Olfed significantly increased the above mentioned vegetative growth parameters and total
yield. Tuber yield and quality of potato plants were significantly higher when soil and foliar
application of 1% K,O and /or micronutrients were combined. The best results were achieved
with foliar application of 1% K,O and micronutrients together with a basal fertilization of 96 kg
K,Olfed. Similarly, macronutrients (N, P and K) and micronutrient (Fe, Zn and Mn) content in
tubers recorded the highest values when soil and foliar application were combined. The
interaction between foliar application of 1% K,O and micronutrients combined with 72 or 96 kg
K,O soil application produced significantly high vegetative growth characteristics, tuber yields
and quality of potato plants with no significant difference between the two rates 72 and 96 kg
K,O.

Key words: Foliar application, Micronutrients, Potassium, Potato, Soil application, Tuber
yield and quality.

INTRODUCTION closure of stomata and participate on

Potato (Solanum tuberosum L.) is a good nutrients translocation (Marschner, 1995and
source of carbohydrates, protein, vitamin C, Mengel, 2007). With regard to these
fiber, minerals and it is low in fat (Navarre et functions, an adequate supply of K in the
al., 2009). One important factor during potato plant dictates improvements of tubers
cultivation influencing tuber yield and quality quality, such as increasing total yield and
is an adequate and balanced fertilizer yield of processed-grade tubers, decreasing
supply. Responses of potato to fertilizer rate black spot susceptibility and hollow heart,
vary with location, cultivar, application time, improving processing properties and chips
and rate and type of fertilizer (Westermann, color as well as increasing plant resistance
2005). Among the major nutrients, to disease, pathogens and environmental
potassium (K) is required by potato in high stresses (Roemheld and Kirkby, 2010). K
amounts due to its important role on plant plays an important role in tuber yield and
physiology. K contributes to many aspects, quality due to its high mobility in plant
for example it stimulates enzyme activities, tissues (Mengel and Kirkby, 2001).
promotes protein  synthesis, improves

Foliar fertilization is a supplemental
nutrition with macro and micro- nutrients.
Foliar nutrition is ideally designed to provide

photosynthesis, supports on
osmoregulation, regulates opening and
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many elements in conditions that may be
limiting production at a time when nutrient
uptake from the soil is inefficient or
nonexistent (Hiller, 1995). Foliar sprays,
itself is effective for most nutrients in
correcting foliar deficiencies, but not
effective to correct tuber nutritional problems
if the nutrient is not mobile in the phloem
(Westennann,2005). Therefore, foliar
feeding of nutrients has become an
established procedure in crop production to
increase yield and quality of crop products
(Roemheld and El-Fouly,1999) and it also
minimizes environmental pollution and
improves  nutrient  utilization  through
reducing the amounts of fertilizers added to
the soil (Abou-El-nour, 2002). In addition,
foliar applications of K can improve yield and
tuber quality, especially in heavy clay or in
sandy soils where K is not readily available
for the plants.

The objective of the present work was to
study the effect of K-fertilization rates as soil
application along with foliar K and/or
micronutrients on the growth, productivity,
yield characters and quality of potato plants
under sandy soil conditions.

MATERIALS AND METHODS

Two field experiments were conducted
on sandy soil at El-Sharawy Village in EL-
Bostan area , Noubaria region, Elbeheira
Governorate (Latitude 30° 43' 22.01" N,
Longitude 30° 16' 44.50" E), Egypt, during
two successive winter seasons of 2013/2014
and 2014/2015 to study the effect of K level
i.e. (50, 75 and 100 % of the recommended
doses 96 kg K,O/fed) individually and in
combined with foliar spraying of 1%
K,O(2%K-sulphate) and/or a mixture of Fe
(150ppm), Zn(75ppm) and Mn(75ppm)and
their interactions on the growth, productivity,
yield characters and quality of potato plants
cv. Spunta. Representative soil surface
sample (0-30 cm) was taken from the
experimental site before sowing and
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prepared to determine some physical and
chemical properties according to Klute
(1986) and Page et al. (1982) as shown in
Table (1).

Experimental design

The experimental design was split plot in
randomized blocks with three replicates.
Each experiment included 12 treatments.
Each sub plot consisted of 4 ridges (3.5m
long and 0.75 m apart) occupying an area of
10.5m>. Al plots were fertilized with N
fertilizer at the rate of 150 kg N /fed as
ammonium nitrate (33.5%N), which was
added in three equal doses, after 4, 6 and 8
weeks from planting. Phosphorus was also
applied to all plots during the soil
preparation as calcium superphosphate
(15%P,05) at the rate of 75 kg P,Os/ fed.
Potassium with three levels i.e. ( 50, 75 and
100 % of the recommended doses ( 96 kg
K,Olfed.) were randomly distributed in the
main plots and added in two equal doses
with the first and third doses of N fertilizer.
The sub plots were occupied by control,
foliar treatments of 1% K,O (2%K-
sulphate)and/ or mixture of micronutrients in
chelated form as Fe-EDTA(13%Fe),Mn-
EDTA(15%Mn) and Zn- EDTA(15%Zn) with
the concentration of 150ppmFe, 75ppmMn
and 75ppmZn .The plants received three
sprays at45, 60 and 75 days after planting
with spraying solution volume of 400L/fed in
each, spray for the mixture of micronutrients
alone or combined with and mixture of
micronutrients with foliar application 1% K,O
since both K and micronutrient mixture were
simultaneously sprayed.

Data recorded:
1. Vegetative growth parameters

At 90 days after planting (DAP), a
random sample of six plants from each plot
was taken to measure plant height, number
of main stems/plant, foliage fresh and dry
weight /plant (g).
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Table 1: Some physical and chemical properties of the experiment of soil before

sowing (Mean of two seasons).

Particle size distribution
: OM CaCos3 EC
Coarse | Fine Silt Clay |Texture % % PH dSm-1
sand | sand % % class
% % 0 0
52.2 | 39.3 | 54 3.1 | Sand 0.16 35 8.1 0.41
Soluble cations and anions in the soil paste extract, Available nutrients
(meqg/100 g soil) (mg kg-1)
Cations Anions
" . . N P K Zn
Ca++ | Mg Na K CO3™ |HCO3 | CI' |sO4™
161 | 1.28 | 1.02 | 0.18 - 153 | 192 | 064 | 15 6.5 85 0.7
2-Tubers yield and quality: (Chapman and Pratt, 1961) .Quality

At harvest (120 DAP), the following items
were determined: number of tubers/plant,
average tuber weight (g) and tuber yield
(Ton/fed),as well as tuber quality
parameters, i.e. dry matter (%), specific
gravity, starch, total carbohydrate and
protein %.

Specific gravity (SG): 5 tubers per plot
were sampled to determine the specific
gravity using the method of weight in water
(Ww) and weight in air (Wa) described by
Talburt and Smith (1975), as follow:

[SG =Wa/ (Wa - Ww)]

3-Chemical determinations

Tuber parts were dried at 70 “C for 48 hrs
and then wet digested using sulphuric and
per chloric acids mixture according to
Chapman and Pratt (1961). Total N was
determined using the modified micro
Kjeldhal method (Cottenie et al. 1982) and P
by colorimetric method using
spectrophotometer (Ryan et al. 1996).
Potassium content was measured using a
flame photometer method as described by
Chapman and Pratt (1982). Fe, Mn and Zn
concentration were determined by using
atomic absorption spectrophotometer
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parameters analyzed included starch, total
carbohydrate, crude protein, and dry matter
content. Total carbohydrates were
determined by using a colorimetric method
as described by Dubois et al. (1956). The
crude protein concentration was calculated
by multiplying total nitrogen concentration by
the factor of 5.75. Total dry matter was
determined by oven drying at 70°C to a
constant mass.

All the collected data obtained were
subjected to statistical analysis according to
Gomez and Gomez (1984).

RESULTS AND DISCUSSION
1-Vegetative growth parameters
Data presented in Table (2) indicate that
the studied vegetative growth parameters of
potato, i.e., plant height, foliage fresh and
dry weight /plant (g) were significantly
increased by increasing K fertilizer rate,
while the number of stems /plant was not
significantly influenced as shown in Table
(2). This could be due to the importance of K
as an essential nutrient required for many
metabolic processes and its role cannot be
substituted by other nutrients (Westermann,
2005).This increment may be also due to the
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role of potassium in plant nutrition, i.e.

promotion  of

enzymes

activity

and

enhancing the translocation of assimilates
and protein synthesis. In this regard Asmaa
and Magda (2010) found that the vegetative

growth parameters of potato,

i.e. plant

length, foliage fresh weight /plant and dry
weight of leaves and shoots were gradually
and significantly increased by increasing the
level of potassium application.

Moreover, data in Table (2) show that

foliar application of 1% K,O combined with
96 kg K,O/ fed as soil application produced
the highest plant length, foliage fresh and
dry weight of plant and these were
significantly better than the same treatment
with mixture Fe, Zn and Mn. Thus, when K
foliar spray was applied along with soil K,
the vegetative growth parameters were
significantly higher than the soil application
alone.

Table 2. Effects of soil and foliar applications of potassium and micronutrients and their
interactions on vegetative growth characteristics (mean of two seasons)

Treatments . Fresh .
: - Plant No. of main weiaht Dry weight
Soil Foliar height(cm) stems/plant 9 (g/plant)

application | application (9/plant)

Control 44.85 2.47 234.78 24.56

1% K,0 49.88 2.52 271.36 31.72

48kg Micronutrients 46.45 2.50 266.26 30.65
KoOffed. 1104 k,0 + 53.29 2.89 301.97

micro 36.15

Mean 48.62 2.59 268.59 30.65

Control 51.08 2.90 304.78 36.79

1% K,O 55.56 2.97 314.16 41.28

72kg Micronutrients 54.56 2.90 307.05 38.53
K2Olfed. 1% K,O0 + 58.20 2.93 316.51

micro 45.01

Mean 54.85 2.93 310.63 40.38

Control 56.22 2.97 332.84 42.17

1% K,O 64.56 3.33 337.34 46.69

96kg Micronutrients 62.29 2.97 335.47 45.05
KoOffed. 1104 k,0 + 68.20 3.67 340.44

micro 47.39

Mean 62.82 3.23 336.52 45.30

Control 50.72 2.78 290.80 34.14

_ 1% K,O 56.67 2.94 307.62 39.65

Mean of foliar : :

treatment Micronutrients 54.44 2.79 302.93 37.84
1% K,0 + 59.90 3.16 319.64

micro 42.74
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K levels 2.65 n.s 24.36 0.33
L.S.D. at5% |1% K,O & micro 1.52 n.s 16.28 0.46
Interaction 2.17 n.s n.s n.s

Also, foliar application of 1% K,O Donnini et al. (2003) indicated that Fe plays

combined with mixture of Fe, Zn and Mn has
significant increases in the plant height,
foliage fresh and dry weight /plant compared
with the control. In this connection,
Sangakkara et al. (2000) attributed the
increase in the growth of potato plants for
the role of K in biochemical pathways in
plants and in increasing the photosynthetic
rates, CO, assimilation and facilitates
carbon movements. Marschner (2012)
reported that K plays a crucial role in turgor
regulation within the guard cells during
stomata movement. Potassium is an
important nutrient for plant meristematic
growth and physiological functions, including
regulation of water and gas exchange in
plants, protein synthesis, enzyme activation,
photosynthesis and carbohydrate
translocation in plants. Also root growth
promotion by increased appropriate K supply
under K deficient soil was found to increase
the root surface that was exposed to soil as
a result of increased root water uptake
(Roemheld and Kirkby2010). The effect of
microelements (Fe + Zn +Mn) spraying was
highly significant on plant height, foliage
fresh weight/plant and dry weight (Table 2).
The enhancement of growth as a result of
Zn spray may be explained by the fact that it
plays a role in tryptophan amino acid

synthesis which is the precursor of
endogenous natural hormone (IAA) which is
necessary for cell division and cell

enlargement (Singh and Singh, 1995). Zinc
is recognized as an essential component of
a lot of enzymes as dehydrogenases,
proteinases and peptidases. It has an effect
on electron transfer reactions including
those in the kreb’s cycle and subsequently
an energy production in the plant thus,
encourages growth characters of plants.

121

a main role in the photosynthetic process in
plant and cell metabolism leading to get a
better growth and flowering, and/or to its role
in the formation of chlorophyll molecule
which leads to a high growth. Mengle and
Kirkby (1982) also pointed out that the most
important function of manganese is related
to the oxidation-reduction processes. It can
be used as a cofactor of many enzymes that
act on phosphorylated substrates, also it
plays a role in regulating the level of auxins
in plant tissues by activating the auxin
oxidase system (Russell, 1989). The effect
of interaction among K rates, foliar spraying
with K and micronutrients was insignificant
on number of main stems/plant, fresh
weight/plant and dry weight /plant.

2-Yield and its components

On the perusal of yield attributing, data
presented in Table (3) and Fig. (1) showed
that it is evident that the number and weight
of tuber per plant were significantly
increased by increasing K rate over 48 kg
K,Offed. with no significant difference
between 72 and 96 kg K,O/fed., while
average of tuber weight and tuber yield /fed.
were significantly increased by increasing K
rate up to the highest rate (96 kg K,O/fed. In
comparison with the lowest level (48 kg K20
ffed.), increasing K level to 72 kg K20 /fed.
increased both average tuber weight and
tuber yield /fed. by 19.66 and 6.36 %
respectively, while these increases reached
to 31.94 and 10.46 % by increasing K level
to 96 kg K20 /fed.

These results might be due to the
increase in vegetative growth and dry matter
as a result of the sufficient application and
the efficient absorption of K which were
coupled together to promote the production
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of more photosynthates required for good
tuber yield. The previous studies also proved
that K plays a major role in many
physiological and biochemical processes
such as cell division and elongation, enzyme
activation, stabilization of the native

conformation of enzymes and possibly
turgor, metabolism of carbohydrates and
protein compounds. The obtained results
are supported by those of Gunadi (2009).

Table 3. Effects of soil and foliar applications of potassium and micronutrients and their
interactions on total tuber yield and its components (mean of two seasons).

Treatments Tuber Tuber Tuber Total yield

Soil Foliar number/plant weight weight (g) (t/fed)
application application (g/plant)

Control 6.67 776.33 107.50 13.89
1% K,O 8.00 879.37 112.33 14.83
48kg K,Ol/fed. | Micronutrients 7.67 840.00 110.85 14.47
1% K,O + micro 8.67 881.30 115.33 15.27
Mean 7.75 844.25 111.50 14.62
Control 8.00 904.72 121.67 15.19
1% K,O 8.33 941.09 139.00 15.49
72kg K,Offed. | Micronutrients 8.00 914.11 131.67 15.40
1% K,O + micro 8.67 969.74 141.33 16.13
Mean 8.25 932.42 133.42 15.55
Control 8.33 954.18 144.67 15.74
1% K,O 8.67 973.07 147.00 15.95
96kg K,Offed. | Micronutrients 8.33 966.78 145.67 16.27
1% K,O + micro 9.00 983.07 151.11 16.66
Mean 8.58 969.28 147.11 16.15
Control 7.67 878.41 124.61 14.94
Mean of foliar | 1% K,O 8.33 931.18 132.78 15.42
treatment Micronutrients 8.00 906.96 129.39 15.38
1% K,O + micro 8.78 944.70 135.93 16.02
K levels 0.38 76.38 7.61 0.40
L.S.D.at5% | 1% K,O & micro 0.69 74.37 7.32 0.49
Interaction n.s n.s 10.46 0.69
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yield ton/fed.

control

micronutrients
K foliar+ micro

K1(48kg K20/fed.)

K2(72kg K20/fed.)

micronutrients
K foliar+ micro
micronutrients
K foliar+ micro

K3(96kg K20/fed.)

Fig. (1): Effects of foliar application of potassium and micronutrients on tuber yield under

different K levels.

Among foliar treatments, foliar application
of 1% K20 combined with micronutrient
mixture induced significant increases in
number and weight of tubers /plant as well
as weight of individual tubers and tuber
yield/fed. Meanwhile foliar application of
either 1% K20 or micronutrient mixture
alone did not show any significant effects on
the above mentioned parameters as shown
in Table (3). The effect of micronutrients (Fe,
Zn and Mn) on yield and its components
might be attributed to their positive effect on
photosynthetic process and as activators for
IAA oxidase and carbohydrate assimilation.
Moreover micronutrient elements play a
critical role in plants that lead to increase of
leaf area index and thereby increased light
absorption and increase the amount of dry
matter accumulation and economic yield
(Ravi et al. 2008).Combined soil and foliar K
application was also found to be better for all
the yield parameters like tuber number/plant,
tuber weight (g/plant), average of tuber
weight and total yield (t/fed) than the soil
application alone.

Concerning the interaction between K
rate added as soil application, foliar spraying
with K and/or micronutrient mixture on yield
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and its components, data in Table (3) reveal
that there was significant effect on average

of tuber weight and total vyield (t/fed).
However tuber number/plant and tuber
weight (g/plant), were not significantly

influenced by the interaction. The maximum
total yield was obtained when potato plants
were fertilized with 100% K (96 kg K20
/fed.), and sprayed with K (1% K,O) and
micronutrient  mixture compared  with
untreated ones.

3-Tuber quality

The results in Table (4) and Fig. (2)
demonstrate that specific gravity, protein
and carbohydrates% were significantly
augmented by increasing K rates while
tuber dry matter and starch contents were
significantly increased by the highest K rate
only compared with the lowest rate. The
highest values of tuber quality were obtained
at 100% K,O of the recommended rate
compared with 50% of recommended rate.
This could be ascribed to that K application
activates number of enzymes involved in
photosynthesis, carbohydrate metabolism
and proteins and assists in the translocation
of carbohydrates from leaves to tubers
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(Bansal and Trehan 2011).The higher vyield
quality in case of using of potassium may be
also attributed to the role of potassium in
translocation of produced photosynthetic
assimilates and its accumulation in storage
tubers and in turn increase the tuber weight,
which consequently affect positively yield
quality. The presented data in Table (4)
show also, that foliar application of 1% K,O
in combination with micronutrients
significantly affected the percentage of dry
matter, protein, starch and carbohydrates in
potato tubers. The studied vyield qualities
except specific gravity were significantly
affected by the interaction treatments. The
maximum vyield quality viz tuber dry matter

(21.91%), starch (17.71%), total
carbohydrates  (79.82%) and protein
(14.57%) were recorded in plants sprayed
with Fe, Zn and Mn along with foliar
application of 1 % K,O under the highest K
level (the recommended rate). Due to
metabolic role of micronutrients in synthesis
of proteins, enzyme activation and
metabolism of carbohydrate, utilization of

fertilizers  containing  these  element
increases qualitative and quantitative
performance of potato tubers. In this

connection (Mousavi et al. 2007) indicated a
positive influence of micronutrients (Fe, Zn
and Mn) application on yield and quantitative

parameters of potato.

Table 4. Effects of soil and foliar applications of potassium and micronutrients and their

interactions on Tuber quality (mean of two seasons)

Treatments e
Dry Spec!flc Protein Starch
Soil Foliar matter grawtg/ % % Carbohydrates%
application | application % (gem™)
Control 19.19 1.079 11.37 14.37 74.25
1% K,O 20.54 1.082 12.00 15.55 75.09
48kg . .
K,Olfed. Micronutrients 20.37 1.081 12.38 15.73 74.60
1% K,O + micro| 20.88 1.085 12.75 15.82 75.45
Mean 20.24 1.082 12.12 15.37 74.85
Control 20.71 1.085 12.42 15.51 76.78
1% K,0 20.87 1.087 13.00 16.32 78.25
72kg . _
K,Olfed. Micronutrients 20.74 1.086 12.55 16.15 77.39
1% K,O + micro| 21.56 1.088 14.05 17.00 79.33
Mean 20.97 1.087 13.00 16.24 77.94
Control 21.41 1.090 13.90 16.79 78.17
1% K,0 21.55 1.093 14.36 17.37 78.60
96kg . .
K,Olfed. Micronutrients 21.89 1.091 14.11 16.86 77.87
1% K,O + micro| 21.91 1.096 14.57 17.71 79.82
Mean 21.69 1.093 14.23 17.18 78.62
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Control 20.44 1.085 12.56 15.56 76.40
Mean of 1% K,O 20.98 | 1.087 13.12 | 16.42 77.31
tref:::?rent Micronutrients 21.00 1.086 13.01 16.25 76.62
1% K,O + micro| 21.45 1.090 13.79 16.84 78.20
K levels 0.82 0.003 0.34 1.12 0.95
LS.D.at [1%K,0 & 1.18 0.003 0.38 0.75 1.34
5% micro
Interaction 1.69 n.s 0.54 1.08 3.69
4-Tuber contents of nutrients reported by Allison et al. (2001) and

Data in Table (5) clearly illustrate that the
addition of potassium significantly affected
the uptake (kg/fed.) of N, P and K in the
tubers. The highest values of these
macronutrients were obtained from the
application of 100% K,O of recommended
rate compared with 50% of recommended
rate. Such results might be attributed to that
K encourages various enzymes and
photosynthesis as well as plant root
development, which in turn resulted in higher
dry matter accumulation in tubers. Moreover
K enhances translocation of metabolites
synthesized from leaves to tubers. Also;
data in Table (5) indicate that Fe, Zn and Mn
contents in the tubers were significantly
increased by increasing the K,O rate. Potato
plants fertilized with 75 or 100% K,O of
recommended rate gave the higher values
of Fe, Zn and Mn contents compared with
50% of recommended rate. These results
may be due to the effect of K,O on plant
growth and consequently on the efficiency of
the root in absorbing various nutrients. The
obtained results are in agreement with those
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Westermann (2005).

As regard to the effect of either foliar
spray of K or micronutrients singly or
combined on nutrient contents in the potato
tubers, data in Table (5) indicate that foliar
spray with K,O and /or micronutrient
application caused the highest significant
increase in N, P and K in the tubers
compared with the untreated control.

Data in Table (5) reveal that foliar spray
of K,O or mixture of micronutrients singly or
combined had significant positive effect on
Fe, Zn and Mn contents in the tubers
compared with the control. The interaction
between K,O rates, and foliar spraying with
K,O along with micronutrients on uptake of
N, K,O in the tubers of potato plant was
significant. The highest values of the
estimated macro and micronutrients were
achieved by spraying potato plants with 1 %
K,O along with foliar spraying of a mixture of
Fe, Zn, Mn under 96 kg K,Ol/fed. as soil
application .
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Fig. (2): Effects of foliar application of potassium and micronutrients under K levels on
tuber quality

Table 5. Effects of soil and foliar applications of potassium and micronutrients and their
interactions on Tuber nutrient content (mean of two seasons).

Macronutrients uptake

. . -1
Treatments (kg/fed.) Micronutrients (mg kg™)
Soil Foliar N P K Fe Mn Zn
application | application
Control 52.70 6.93 58.08 64.15 33.68 40.52
1% K,0 63.57 8.06 70.66 68.79 42.14 46.74
48kg Micronutrients 63.46 7.80 65.20 72.75 47.44 58.81
K,Olfed.
1% K,O + micro | 70.66 8.25 75.50 87.22 58.48 66.58
Mean 62.60 7.76 67.36 73.23 45.43 53.16
Control 67.95 8.22 75.17 81.67 37.42 41.33
1% K,0 73.03 9.18 79.70 78.89 47.33 47.78
72kg Micronutrients 69.76 8.70 78.06 94.59 61.22 73.97
K,Olfed.

1% K,O + micro | 84.94 9.54 88.04 107.47 72.74 76.04
Mean 73.92 8.91 80.24 90.66 54.68 59.78
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Control 81.42 9.61 83.64 89.11 37.69 47.67

1% K,O 85.82 10.78 85.59 94.97 53.22 59.11

ng};g o |Micronumients | 87.36 | 962 | 9020 | 10722 | 7307 | 78.78
1% K,O + micro | 92.49 11.19 94.55 113.18 81.19 82.33

Mean 86.77 10.30 88.52 101.12 61.30 66.97

Control 67.36 8.25 72.29 78.31 36.26 43.17

Mf?)?igr()f 1% K,O 74.14 9.34 78.65 80.88 47.56 51.21
treatment | Micronutrients 73.52 8.71 77.85 91.52 60.58 70.52
1% K,O + micro | 82.70 9.66 86.03 102.63 70.80 74.98

K levels 4.61 0.70 6.21 5.53 1.62 241

L.S.D. at5% [1% K,O & micro 6.34 0.82 6.60 2.32 2.25 2.56
Interaction 9.06 n.s 9.43 3.31 3.22 3.66

CONCLUSION potassium fertilizer and humic acid

The positive perspective of this study
emphasized the importance of potassium
fertilization for potato. It can be concluded
that foliar application of 1% K,O and mixture
of micronutrients (Fe, Zn and Mn) had a
beneficial role and appears to be of great
importance in enhancing growth, yield and
nutrient contents of potato tubers. Hence,
application of 72 kg K,O /fed soil application
combined with 1% K,O plus mixture of
micronutrients as foliar application are found
to be the appropriate rates for optimum
productivity of potato plants in sandy soil
with no significant differences between this
treatment and that of under soil K
application at 96 kg K2o /fed. in most cases.
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