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Potato (Solanum tuberosumvar. Granola) were grownintrials
of 15.15.15, gypsum, kieserite, potassium sulphate, kalimagnesia
and ammonium sulphate materials in two locations of Nevsehir
and Nigde provinces in 2005 and 2006 years. According to the
results, in every two yearsin all locations effects of fertilizersused
on tuber yields, tuber size distribution, dry matter content of tuber
and K, Mg and S contents of leaves were significant changing
depend on the locations. An important relation between K, Mg
and S nutrition of plant and tuber yields were found in all loca-
tions. In two years, tuber yields obtained in all locationsincreased
changing ratios between 2.4 and 132.9 % by fertilizer treatments
with K, Ca, Mg and S by the side of N and P according to control
treatment contained only N and P. In every two years, in al loca-
tions the highest tuber yield was obtained by treatment 6 having
CAN + DAP + kalimagnesia + ureafertilizersthat were given 650
kg N, 120 kg K0, 68 kg S and 40 kg MgO per haand treatment 5
having CAN + DAP + potassium sulphate + ureafollowed to this.
At the same time, tuber yield having < 35 mm size decreased in
ratio of 22.9 % asmean of all locationsin treatment 6 according to
control.
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INTRODUCTION

About 15 % of potato growing areas (187500 ha) of Turkey isin
Nevsehir and 11 % is in Nigde provinces, so total 26 % is in these two
province boundaries. 39 % of potato production of Turkey which produces
about 5 million tons is supplied from these provinces'. In these provinces,
potato was grown in dlightly textured soils. As reported®®, lack of anutri-
tion such asN, K, Mg and Cais seen due to inadequate decomposition of
parent material, low organic matter and high leaching in these soils. It was
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determined that N and Ca were generally inadequate, P and Mg were
optimum, K was sufficient in some varieties, insufficient in some of their
and Mnwasinadequate in some varieties and very high quantitiesin some
of the soil and potato leaf samples taken from Nevsehir around”. In addi-
tion according to analysis results of 182 soil samples taken from potato
growing fields of Nigde and Nevsehir provinces, pH was between 3.9 and
7.5, organic matter valuesranged from 0.1to 1.75 %, K and Cawere inad-
equate in 40 % of samples and Mg was insufficient in 65 % of them, were
reported by Gezgin®. In potato growing soil, it must be applied balanced
fertilization according to soil analysisresult to obtain high yield and qual-
ity. It is found hardly that generally N and P by the side of K absorbed
highly by the potato in the fertilization program of potato in Turkey®.
Whereas it is necessary in addition to these elements Mg, S and Ca must
be present in a balanced fertilization program for potato plant. Generally
these elements are insufficient in the slightly textured soils where grown
potato and this plant needs the more quantities of Mg, S and Caaccording
toalot of plant. Potassium, Mg and S affect alot of metabolic process such
as photosynthesis, carbohydrate and protein metabolisms and Mg plays a
part in energy transfer, in the activation of alot of enzymes, in the absorb-
ing of water by the way of organizing of osmotic pressure in the cell and
cell growing. Owing to these metabolism, K, Mg and S are not only
increase tuber weight and size in potato but also increase dry matter,
protein, sugar, starch amount, stability of tuber colour and tolerance to
disease of plant”™.

This study was done to determine effects of K, Mg and S applied by
different sources on yield and yield components of potato (Solanum
tuberosumvar. Granola) grown in four different locations of Nevsehir and
Nigde provincesin Turkey in 2004 and 2005 years.

EXPERIMENTAL

Field experiments were conducted out in two different lands (location
1, Hakan Goztepe; location 2, Recep Turhan) in Kaymakli town of Nevsehir
province in the first year (2004) and in Ozyayla village (location 1, Ali
Ipek) of Derinkuyu District/Nevsehir province and in Divarli village
(location 2, Cumali Akbay) found in Melendiz Plain of Nigde provincein
the second year (2005). Nutrition amounts and their sources (CAN, DAP,
15.15.15, gypsum, kieserite, potassium sul phate, kalimagnesia, ammonium
sulphate) applied to potato plant grown in these experimentswere givenin
Table-1.

Experimental areas take part in the east of Central Anatolia and are
found on rough lands which are 1200 m of altitude at sealevel.



Val. 20, No. 1 (2008) Effects of Potassium and Magnesium on Potato 665

TABLE-1
FERTILIZERS USED IN THE POTATO EXPERIMENTS
Tlilec?. Nutrition/ha Source Tlilegt' Nutrition/ha Source
150 kg N CAN, DAP
150kgN  CAN, DAP 5 500kgN Urea
1 120kgPO, DAP 120 kg PO, DAP
500 kg N Urea 120 kg K,O P. Sulphate
43kg S P. Sulphate
150 kg N CAN, DAP
150 kg N 15:15:15, CAN 500 kg N Urea
> 500 kg N Urea 6 120kg PO, DAP
120kg PO, 15:15:15 120kg K,O Kalimagnesia
120kgK,O0 15:15:15 68kg S Kalimagnesia
40 kg MgO Kalimagnesia
120 kg N 15.15.15
150 kg N 15:15:15, CAN 210kg N A. Sulphate
500 kg N Urea 7 260 kg N CAN
3 120kgPO, 15:15:15 500 kg N Urea
120kgK,O0 15:15:15 120 kg PO, 15.15.15
43kg S Gypsum 120kg K,O 15.15.15
245kg S A. Sulphate
150 kg N 15:15:15, CAN
500 kg N Urea
4 120kg PO, 15:15:15

120kgK,O0 15:15:15
43kg S Kieserite
54 kgMgO  Kieserite

Nevsehir and Nigde districts where experiments were conducted out
were characterized by terrestrial climate having hot and arid in summers,
cold and snowy inwinters. According to average of long terms, mean yearly
temperature is 16 °C, mean yearly total precipitation is 429.4 mm. In the
first year (2004), total precipitation between May and September which
are potato growing season is 72.4 mm, while total precipitation is 104.7
mm between May and October in the second year (2005) (Table-2). Air
temperatures (°C) and air relative humidity values (%) as monthly means
were given in relevant Table. The fact that precipitation and relative
humidity in the second year are more and mean temperature is less than
that of in thefirst year is better for potato growth.

Some physical and chemical properties of soils of experiment fieldsin
every two years were presented in Table-3. Asit seenin the Table, soils of
experiment place are calcareous, slightly acid in location 2 of second year,
moderate acid, low salt level, low organic matter and slightly textured
according to the limits reported™. Available NOs-N and P amounts are
sufficient or quite high levels, while available S contents are insufficient
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TABLE-2
CLIMATIC DATA BELONG TO POTATO EXPERIMENT AREAS

Asian J. Chem.

Years Parameters May Jun Ju Aug Sep Oct Mean
Air temp. (°C) 1430 1890 21.70 2230 17.20 - 18.88
2004 Rel. humidity (%) 59.00 54.60 47.30 51.10 4840 - 52.08
Precipitation 2810 2740 1500 19 0.00 - Total
(mm) 72.40
Air temp. (°C) 1481 1878 2434 2392 1684 9.29 17.99
2005 Rel. humidity (%) 55.89 5249 50.28 52.13 5576 69.23 55.96
Precipitation 2050 700 050 7.00 30.80 29.90 Totd
(mm) 104.70
TABLE-3
SOIL ANALY SISRESULTS OF POTATO EXPERIMENT FIELDS
Firstyear ~ Second year
Parameters (2004) (2005) Analysis methods”
L1 L2 L1 L2
pH (1:25soil:water) 468 4.61 44 59 BypH meter
EC,uScm(L5sw) 542 624 48 45 ByECmeter
Org. matter (%) 10 13 145 056 Wakley-Black method
Lime (%) 175 275 483 402 Scheibler Calcimeter
method
Clay (%) 124 184 10.60 10.60 Bouyoucos hydrometer
(1951)
Silt (%) 2 20 12.00 10.00 Bouyoucos hydrometer
(1951)
Sand (%) 856 616 77.40 79.40 Bouyoucos hydrometer
(1951)
Texture class Loamy Sandy Sandy Sandy -
sand loam loam loam
NO,-N (ppm) 490 3528 244 60 Extractionwith2NKCl
P (ppm) 447 308 83 38 NaHCO, method
K (ppm) 819 1638 354 115 NH,OAc extraction method
Ca(ppm) 468 804 457 1570 NH,OAc extraction method
Mg (ppm) 126 1896 92 132 NH,OAc extraction method
CaMg 22 25 30 71 -
CakK 111 96 25 27 -
K:Mg 02 03 12 03 -
S (ppm) 705 1054 83 9.2 KH,PO, extraction method
L = Location

in the soil samples of all locations. Available K amount is adequate in
location 1 in the second year, ismarginal in location 2 in the first year and
is inadequate in the other locations. Both Mg and Ca amounts are in the
insufficient level, while available Mg amount of the soils is marginal in
thefirst year and Caamount isalso marginal inlocation 2 inthe 2nd year>*3,
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In the experiment of location 1 infirst year, planting and first fertiliza-
tion in May 25, 2004, hoeing and second fertilization in July 06, 2004
were realized. On the other hand 50 893 tubers per ha were used in the
planting. Leaf sampling was done on July 27, 2004 meeting to flowering
period and harvest was realized on October 14, 2004. In addition, in the
experiment of location 1, planting and first fertilization in May 13, 2004,
hoeing and second fertilization on June 30, 2004 were realized. On the
other hand 50 893 tubers per ha were used in the planting. Leaf sampling
was done on July 27, 2004 and harvest was realized on October 4, 2004. In
every two locations, during the planting insecticide (Cruiser) and fungi-
cide (Rizolex-T + Sancozeb) were used for tubers and in the vegetation
period herbicide (Lexone), fungicide (Ridomil Gold) and insecticide
(Karate + Zeon) were used for green parts of the plants.

In the experiment of location 1 in second year, planting and first
fertilization on May 12, 2005, hoeing and second fertilization on July 01,
2005 were realized. First germination occurred on July 11, 2005. Tuber
forming also started on June 29, 2005. On the other hand 228 tubers per
plot and 50 893 tubers per hawere used in the planting. Leaf sampling was
done on July 28, 2005 meeting to flowering period and harvest was real-
ized on October 28, 2005. In addition, in the experiment of location 2,
planting and first fertilization on May 13, 2005, hoeing and second fertili-
zation on July 03, 2005 were realized. First germination occurred on July
15, 2005. Tuber forming aso started on June 30, 2005. On the other hand
228 tubers per plot and 50 893 tubers per hawere used in the planting. L eaf
sampling was done on July 28, 2005 and harvest was realized on October
28, 2005.

Leaf samplesweretaken as|eaves between 3rd and 6th leavesfrom tip
in flowering period in the dates given above and carried in paper bags to
laboratory of Soil Department, Faculty of Agriculture, University of Selcuk.
After cleaned they were dried in 70 °C for 48 h. Then these specimens
were grinded in plant mill covered tungsten. 0.5 g sample grinded was
weighted and digested in concentrated HNO; by microwave system (CEM,
Mars5). Potassium, Mg and S concentrationsin the sol ution obtained were
determined by ICP-AES (Varian, Vista Axiel Simultaneous)™.

Field experiment were planned according to randomized plots facto-
rial experimental design. 35 Plots from seven different treatments with
five replications where using fertilizers (Table-1) were prepared in loca-
tions1 and 2. Plot dimensionswere 5.6 m x 8.0 m (44.8 m?) in planting. In
the planting, rows distance and row on intervals were organized as 70 and
28 cm, respectively. One each row in sides were not taken in harvest, six
row were taken in the middle, 0.25 m parts of beginning and last of plots
were not harvested, lines having 7.5 m long tall in the middle were
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harvested by hand. Plot dimensions were 4.2 m x 7.5 m (31.5 m?) in the
harvest. The cleaned potato tuber specimens were carried to store in the
bags immediately and their weights were determined according to < 35
mm, 35-55 mm and > 55 mm size distributions. Tuber yields in the plot
were trandated to t ha. In addition tuber samples were taken from the
plots depend on their size distributions and were transferred to the labora-
tory. After cleaning they were cut by stainless steel knife, 5 g wasweighed
and their dry matter contents were determined drying in the 105 °C for 6
h™. In addition certain part of tuber specimens cut after dried in the 70 °C
was grinded and their K, Mg and S contents were determined like in leaf
samples. Then in each treatment, dry matter yield obtained by multiplying
tuber yield with dry matter content was multiplied with K, Mg and S con-
tents. K, Mg and S amounts taken up by tuber from the soil (kg ha) were
evaluated. Four number were taken into account putting out one each num-
ber turning from mean of five replicates to determine effects of treatments
on tuber yield in statistical analysis.

In the experiments, all of the P, K, Mg and Swere applied in the plant-
ing time, 1/5 of N was also given in the planting time and rest of the N was
added to soil as ureaand CAN form in the tuber forming period.

Kalimagnesia fertilizer used in the field experiments is a granule
potassium-magnesium sul phate fertilizer. It contains 30 % K50 (25 % K),
10% MgO (6 % Mg) and 42.5 % SO; (17 % S). On the other hand kieserite
fertilizer is a granule magnesium sulphate fertilizer soluble in water con-
tains 27 % MgO (16.3 % Mg) and 55 % SO; (22 % S). Minitab and M stat
packet programswere used in the statistical analysis of data obtained from
the research.

RESULTSAND DISCUSSION

Effect of fertilizers on thetuber yields (t ha®) were statistically signifi-
cant (p<0.01) inevery twoyearsinall locations. The effect of them onthe
dry matter contents (%) of tuber were significant (p < 0.01and p<0.05) in
thefirst year in two locations. It was significant (p < 0.01 and p < 0.05) in
the second year in location 1 and was significant in location 2 according to
variance analysis of data obtained from potato experiments. These potato
experiments were conducted by applying different fertilizers in Central
Anatolia, in Kaymakli town and Ozyaylavillage of Derinkuyu attached to
Nevsehir and Divarli village of Nigde Province in 2004 and 2005 years
(Table-4).

In every year, in al locations, total potato yields were significantly
increased by thefertilizer applications having K, Ca, Mg and S by the side
of N and P according to control having only N and P. Theincreasing ranged
from 2.4 to 23.6 % in the first year, in location 1 and varied from 4.5 to
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TABLE-4
VARIANCE ANALYSISRESULTS RELEVANT POTATO TUBER YIELDS

Mean of square

. Total Dry
Year Loc ng[:i];e DF <35mm Sr?ris >55mm vyied matter
(/ha) (%)
1 Fertilizr 6 13.138f 20.064% 43.036f 55.689% 15.211t
2004 Error 21 0.769 1.395 0.930 5.246 4.291
> Fertilizr = 6 4.6097% 26.088% 53.200f 130.31% 21.445%
Error 21 01009 0.273 0.100 0.56 2.551
1 Fertilizrm'n’ 6 12.839F 587.23t 48725f 971.90F 3.191f
2005 Error 21 0.599 2.87 0.400 2.73 1.213
5 Fertilizrmn’ 6 13.753F 969.92% 82.807f 1600.5F 1.109
Error 21  0.106 148 0.155 2.20 1.261

38.5 % in location 2, in the second year. They ranged from 3.8 to 109.3 %
in location 1 and varied from 14.0 to 132.9 % in location 2. In every two
years, inall locations, the highest yield were obtained by treatment 6 (CAN
+ DAP + kalimagnesia + urea) supplying 650 kg N, 120 kg P,Os, 120 kg
K0, 68 kg Sand 40 kg MgO per haand thistreatment was followed by the
treatment 5 (CAN + DAP + potassium sulphate + urea). The least increas-
ing tuber yield was got by treatment 2 (15.15.15 compose + CAN + urea)
and treatment 7 which is traditional fertilization in experiment districts
according to control depending on years and locations (Tables 1 and 5). In
al locations treatment 6 and 5 (difference between these treatments was
significant in the first year in location 2 and in the second year in location
1) caused to the highest yield formed group 1, treatments 3 and 4 formed
group 2, treatments 7 and 2 formed group 3 and treatment 1 (control) formed
final group according to Duncan test except some exceptions (Table-5).
Small tuber isnot desired in the production of potato, especially crisps
potato. Effects of fertilizer applications on the tuber size were generally
positive. According to < 35 mm tuber yield obtained by control, yield was
increased by the treatment 4 in thefirst year in location 1 in the rate of 4 %
and yield was increased by the other treatment 7 in location 2 in the rate of
19.5 %, yield was decreased by the other treatments in the rates changing
between 3.8 and 34.2 %. On the other hand, in the second year, while < 35
mm tuber yield increased 44.1 and 9.7 % with the treatments 3 and 5 in
location 1, 156.9 and 15.9 % in location 2, it decreased in rates changing
between 8.1 and 41.7 % with the other treatments. In every two yearsin al
locations both 35-55 mm and > 55 mm tuber amounts significantly
increased with the different fertilizer applications according to control. In
thefirst year, > 55 mm tuber yield was obtained in location 1 (13.35t ha')
285.0 % and in location 2 (13.39 t ha') 340.5 %, in the second year in
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TABLE-5
EFFECTS OF VARIOUS FERTILIZERS ON THE POTATO TUBER YIELDSIN
DIFFERENT LOCATIONSt AND DUNCAN GROUPS OF MEAN TOTAL
YIELD VALUESt

£ Q First year (2004) Second year (2005)
e 2 5. & - 5 s~ 6 - 5
§ ZE T8 ®Bs 38 ®e TE ES BE ®E
E 2T 5= ®% 5= BT = BT = ®%
> > > >
<8 1019 - 722 - 657 - 58 -
, 355 328 - 3038 - 3043 - 2004 -
>55 347 - 304 - 226 - 161 -
Total 46.51b 40.65e 39.26e 36.45f -

<3 893 -124 571 -209 530 -193 533 81
3555 3723 133 3233 64 3300 84 3872 161

2 555 598 723 A5 464 244 80 249 547
Total 5214a 121 4249d 45 4075¢ 38 4155 140
<35 877 -139 602 -166 047 441 916 1569

5 3555 3717 132 3247 69 4425 454 4414 520
>55 680 959 650 1138 546 1416 335 1081
Total 5273a 134 4499c 107 59.18c 507 56650 55.4
<35 1060 40 625 99 574 -126 400 -3L0

, 3555 3723 133 333 99 4810 581 4091 409
>55 688 983 570 87. 500 1212 444 1758
Total 5470a 17.6 4534c 115 5885c 499 49.35c 354
<35 680 -333 527 270 721 97 672 159

5 3555 383 167 3688 214 5276 734 6804 1343
>55 038 1703 907 1984 558 1469 024 4739
Total 5458a 174 51.21b 260 6556b 67.0 84.00a 130.4
<35 671 -342 584 -191 533 -189 467 -195

s 3555 3741 139 3706 220 6413 1107 6579 1265
S55 1336 2850 1339 3405 1273 4633 1444 7969
Total 5447a 236 56292 385 82192 1093 84.90a 132.9
<35 980 -38 863 105 383 -417 38 -340

. 3555 3307 07 329 83 3524 158 3536 218
>55 477 375 452 487 470 1080 459 1851
Total 47.64b 24 4605c 133 4377d 115 4378d 201

LSD 3368 - 1100 - 2430 - 2181 - -
p<0.05

t=Vaues are average of 4 replications. 1=Separately Duncan test were done for
each location and difference between values shown with same letter is
insignificant in 0.05 significant level, Statitically.

location 1, (12.73t ha') 463.3 % andinlocation 2 (14.44 t ha') 796.9 % by
treatment 6 (CAN + DAP + kalimagnesia + ured) and then treatment 5
(CAN + DAP + potassium sul phate + urea) according to control (Table-5).

Effects of different fertilizers on the dry matter contents of tuber were
given in Table-6. It was seen from the Table that the highest dry matter
content was obtained by control trestment (CAN + DAP + urea) in thefirst
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year 23.17 %inlocation 1 and 23.52 % inlocation 2, by treatment 4 (CAN
+15.15.15 + urea + kieserite) in the second year 19.44 % in location 1 and
19.22 % in location 2. Tuber dry matter content decreased in the rates
ranging from 1.95 to 26.19 % with the other treatments according to
control in the first year in every two locations. Large differences among
the treatments were not found in terms of dry matter content by treatment
7 with decreasing of 20.67 % in the first year in location 1, 26.19 % in
location 2 and 6.9 % in the second year in location 1 according to control
(Table-6).

TABLE-6
EFFECTS OF VARIOUS FERTILIZERS ON THE DRY MATTER RATIOS
OF POTATO TUBERSt AND DUNCAN GROUPS OF MEAN DRY

MATTER VALUEST
First year (2004) Second year (2004)
§ Location 1 Location 2 Location 1 Location 2
= & § & 5 & & & s
¥ Fg 53z Eg 3z Eg 83 Eg =g
> o > o > o > o
a > a > a > a >
1 23.17a - 23.52a - 18.25ahc - 18.78a -
2 23.12a -216 23.04a -2.04 17.56bc -3.78 18.17a -3.25
3 23.05a -518 2265a -3.70 1893ab 373 17.87a -4.84
4 2235ab -354 23.06a -195 1944a 652 1922a 234
5 20.00bc -13.68 22.70a -3.49 1890ab 356 19.17a 2.08
6 19.98bc -13.77 1959 -16.71 17.59bc -3.62 19.0la 1.22
7 18.38c -20.67 17.36b -26.19 16.99c -6.90 18.34a -2.34
Min.  18.38 - 17.36 - 16.99 - 17.87 -
Max. 23.17 - 23.52 - 19.44 - 19.22 -
LSD; 3.046 - 2.349 - 1.620 - 1.651 -
p<0.05

t=Vaues are average of 4 replications. 1=Separately Duncan test were done for
each location and difference between values shown with same letter is
insignificant in 0.05 significant level, Statistically.

Contents of K, Mg and S of potato |eaves taken from experiment plots
were given in Table-7. It was seen in the Table, in every two yearsin all
locations the contents of K, Mg and S of |eaves were found generaly as
the lowest level in control (treatment 1). The K contents of leaf increased
as 9.8 and 23.5 % in the first year in every two locations and in the rates
ranged from 0.7 to 9.4 % in the second year in location 1 with the other
treatments having 120 kg K,O ha! according to control which is not
containing potassium. The highest K content of leaf (3.70 % in location 1;
3.78 % in location 2) was found in the treatment 5 (CAN + DAP + potas-
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sium sulphate + urea). The more Mg contents of leaf were obtained by the
treatments 4 (0.37-0.39 %) and 5 (0.37-0.41 %) having Mg in every two
yearsin al locations according to the other treatments. Treatments4 and 5
presented significantly differences between year and locationsin terms of
Mg contents of potato leaves. The S contents of leaves increased in the
rates ranged from 5 to 27 % by the other treatments having S according to
control and treatment 2 which is not have sulphur with some disharmonies
in every two locations, in every two years in al locations. Significantly
differences between year and locations were not found in the treatments 3,
4,5, 6 and 7 which are having Sinterms of S contents of the leaves (Table-
7).

They were determined statistically significant positive correlations (in
location 1, r = 0.673**, r =0.455*, r = 0.547**; inlocation 2, r = 0.649**,
r=0.373*, r = 0.610**) between K, Mg and S amounts of potato |eaf and
total tuber yieldsin thefirst year in every two locations. However, a statis-
tically significant positive correlation (r = 0.622**) was also determined
between Mg contents of leaves and total tuber yield in the second year in
only location 2. The significant negative correlations (first year in location
1r =-0.436*, in location 2 r = -0.373*, second year in location 2 r =
-0.364*) were found between S contents of the leaves and dry matter
amounts of tuber in every two years, except the location 1 in the second
year.

Amounts (kg ha') of K, Mg and S absorbed from the soil by potato
tubers were presented in Table-8. It is seen in the Table, amounts of
elementsin question absorbed from the soil by tuber changed significantly
depend on treatment, year and locations. The amounts of K, Mg and S
taken up from the soil by tuber were the lowest level by treatment 7 in the
first year in every two locations. The lowest amounts of K, Mg and S
absorbed from the soil were obtained from treatments 7, 1 and 2 except
some exceptions in the second year in every two locations. However,
amounts of K, Mg and S absorbed from the soil by tuber were more in
treatments 5 and 6 than the others. In every two years, in al locations
except some exceptions generally treatments 5 and 6 formed first group,
treatments 3 and 4 formed second group, treatments 1, 2 and 7 formed
third group in terms of amounts of K, Mg and S absorbed from the soil by
tuber according to Duncan test (Table-8).

In addition significant positive (p < 0.01) correlations (in first year in
location 1r=0.479**,r=0.479**, r =0.551**; in location 2 r = 0.603**,
r = 0.522** r = 0.536**; in second year in location 1 r = 0.948**, r =
0.962**, r = 0.928**; inlocation 2 r = 0.973**, r = 0.979**, r = 0.980**,
respectively) were statistically determined between amounts of K, Mg and
Staken up from the soil by potato tuber and total tuber yields.
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On the other hand significant positive correlations (first year in loca-
tion1r=0.872**, r =0.862**, r = 0.695**; in location 2 r = 0.449*, r =
0.506**, r = 0.409*; second year in location 1 r = 0.407*, respectively)
between amounts of K, Mg and S absorbed from the soil by tuber and dry
matter contents of tuber, were found. Relations between amounts of K, Mg
and Staken up from the soil and dry matter contents of tuber were positive
but statistically insignificant determined in the second year in location 2.

The correlation between amounts of K, Mg and S absorbed from the
soil by potato tuber and contents of K, Mg and S of leaves changed depend
on year, location and element. Generally, significant positive correlations
were found between amount of same element taken up from the soil by
tuber and their contents in the leaf.

The effects of different fertilizer applications on the tuber yields
obtained in all locationswere determined as statistically significant (Table-
4). In addition according to Duncan test, in terms of tuber yield except
some exceptions treatments 6 and 5 (difference between these treatments
was significant in the first year in location 2 and in the second year in
location 1) formed group 1, treatments 3 and 4 formed group 2, treatments
7 and 2 formed group 3 and control (treatment 1) formed final group (Table-
5) and differences among the groups were found statistically significant.
This situation may be resulted by increasing the tuber yields and sizes by
fertilizer applications containing K, Ca, Mg and S in the side of N and P
according to control supplying only N and P (Table-5). The soilsbelong to
experiment places did not contain sufficient available K, Mg, Caand S
amounts or balance among was not suitable (Table-3). According to limits
reported™ in terms of sufficient nutrition of plants must be available
(extractable with NH,OAc) K, Caand Mg amounts in soil at least 109.2,
1150 and 159.6 ppm. Available S amount to plant must be at least 10 ppm
S0O4*. However it was reported that CEC of soil must be filled up about
65-85 % by Ca, 6-12 % by Mg and 3-5 % by K to absorbing by plants
sufficiently’. In the same way, it was reported that Ca, Mg and K satura-
tions must be 60, 10 and 5 %, respectively, ideal rates among changeable
amounts CaK =12, CaaMg =6 and K:Mg = 0.5 around in the side of these
elementsfound adequately in the soil for K, Ca, Mg absorbing sufficiently
of plants'®. In addition it was informed that rate between extractable with
ammonium acetate (available to plant) K and Mg amounts in soil (K/Mg
as me/100 g) must be 2:1 and 5:1 to absorb K and Mg from the soil by
plants depend on plant species'”*°. On the other hand it was reported that
would obtained increasing in important levels in crop yields and K
contentsby K fertilization, if K:Mgrateis 1 or < 1 according to extractable
amounts from the soil*®. As a matter of fact K, Mg and S contents of the
leavesincreased as K, Mg and S increase with fertilizers applied into soil
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(Table-7). The amounts of these elements absorbed by tuber increased
significantly according to control (Table-8) may be resulted from these
elements were not sufficient in experimental soils. In addition to the
report®, finding of statistically significant correlations between tuber yield
and K, Mg and S contents of leavesand K, Mg and Staken up from the soil
by tuber supported increasing occurred in the tuber yield by different fer-
tilizer applications. In present studies, the fact that the lowest tuber yield
was obtained in treatments 2 and 7 after control may be resulted from
supplying of only K in addition N and P with these treatmentsand thisK is
KCl form (15.15.15 compose contains 12.5 % CI~) and high amounts of N
applying with treatment 7. The fact that treatments 3 and 4 increased tuber
yield. According to treatments 2 and 7 may be resulted from 50 kg Ca/ha
and Swith treatment 3 and Mg and S supplying with treatment 4 although
K sources supplied with these treatments was same treatment 2 and 7. The
fact that obtaining of the more total tuber yield and > 35 mm size tuber
yield with thetreatment 6 and 5 may beresulted from K, Mg and Samounts
applied with these treatments and K sources was potassium sulphate in the
side of K:Mg ratio. According to studies performed® potato plants that
received sul phate had ahigher tuber/shoot ratio and their tubers had ahigher
dry matter and starch content than those that received chloride because the
translocation of assimilates as impaired at high Cl~ levels. The effect of
K,SO, as afertilizer is also said to be better than that of KCl, particularly
when large to very large amounts are used shortly before planting.

As reported® more of K suplied by fertilizers may result in different
fertilizer applications on the tuber yield, potato took up more K than the
other from the soil. According to analysis results (Table-7), in the leaf
samples taken in the flowering time, K and Mg contents were insufficient
according to limits (K: 6-8 and Mg: 0.7-1.0 %) reported® in every two
years in al treatments. In the same way K contents of the leaves were
adequate according to the limits (K: 5-6.6 and Mg: 0.25-0.80 %) reported?
in every two yearsin all treatments. Mg contents of the leaves were suffi-
cient.
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