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Abstract: Two field experiments were conducted during 2017-2018 and 2018-2019, at the Experimental Farm, Faculty 
of Agriculture, Suez Canal University, Ismailia, Egypt with aim of investigation of potassium application on earliness 
of potato. To achieve this goal, five different net potassium levels: 0, 60, 90, 120, and 150 kg/Feddan were applied and 
potato tubers were harvested at two harvesting times: 90 and 105 days after planation. The results reported that both 
potassium application and harvesting time as well as their interaction significantly affected most of the studied traits. 
The highest values of plant height, plant fresh weight, plant dry matter, tuber dry matter, marketable yield/feddan, total 
yield/feddan, soluble solid content (SSC), nitrogen (N) content  and potassium (K) content  were obtained from the 
plants received 120 kg K and harvested at 105 days after planation. While, the potassium fertilized plant at 120 
kg/feddan and harvested at 90 days achieved the maximum values of total yield per plant, total sugar and non-reducing 
sugars. However, the difference between these two treatments was not necessarily significant for some traits. In 
addition, the results of the current study interestingly clarified that potassium level (150 kg) negatively affected some 
yield attributes in both harvesting times compared to the other potassium levels. Consequently, the result of the current 
study indicates that high level of potassium (120 kg) can hasten the earliness of potato, which may achieve notable 
financial profits for potato growers. 
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INTRODUCTION 

According to Food and Agriculture 
Organization of the United Nations (FAO 2017), the 
global total production of potato tubers was estimated 
at 388,190,674 tonnes in 2017; while the Egyptian 
potato production for the same year was estimated at 
4,325,478 tonnes, which represents roughly 1% of the 
global production. Therefore, potato is one of the main 
important solanaceous vegetables grown in Egypt as a 
leading exportable and cash vegetable crop. From 
nutritional point of view, potato is a major inexpensive 
energy source, where contains carbohydrates, fiber, 
protein, minerals and have low fat (Navarre et al., 
2009), consequently it is used in several economic 
industries, such as chips and French fries as well as 
alcohol and starch production. 

Plant nutrition management can strongly affect 
the quantity and quality of agricultural products, 
including potato. Potassium is one of the necessary 
nutrients for all crop species in order to grow well, 
since it plays vital roles in plant cell (Mengel and 
Kirkby, 2001). Likewise, potassium is an essential 
nutrient for potato growth and production (Dampney et 
al., 2011); whereas it is absorbed in larger amount 
compared to other nutrient (Havlin et al., 2005). It is 
documented that potassium is nearly needed in all 
physiological processes in potato plants, such as 
stomata regulation, increasing enzyme activity, 
improving synthesis of protein, carbohydrates and fats, 
translocation of photosynthetates (Mueller-Roeber et 
al., 1995; Abd El-Latif et al., 2011) as a key factor to 
ensure successful production and growth. Also, it is 
essential in the activation of enzymes, in meristematic 
tissues at the growing tips, involved in starch synthesis, 
N metabolism, and respiration (Havlin et al., 2005). 

It is well documented that potato is heavily 
potassium fertilized plant since it takes a part in all 

outgoing physiological process. Bishwoyog and 
Swarnima (2016) reviewed that a yield of 30 tons of 
potato tubers will removes 250 kg of potassium per 
hector. It has been established in several previous 
studies that addition of potassium at adequate level, 
which depends on soil fertility, crop rotation and soil 
type, improves tuber yield attributes (Zelelew et al., 
2016; Haddad et al., 2016), tuber quality attributes 
(Abd El-Latif et al., 2011; Michalska et al., 2016), 
plant tolerance to biotic and abiotic stresses (Abd El-
Latif et al., 2011; Oyarburo et al., 2015; Liljeroth et 
al., 2016).  

From the economic point of view, earliness trait 
is very important key in agriculture sector because the 
early maturity of vegetables offers the advantage of 
higher prices in the local and international 
marketplaces. In this context, it was reported that 
potassium has an effect on early yield of some 
agricultural crops. For instance, Cutcliffe and Munro 
(1976) reported a slight early season advantage from 
high rate of potassium. One the other hand, Pettigrew 
(2003) and Amanullah et al. (2016) stated that the 
earlier crop maturity of cotton and maize was 
associated with low dose of potassium. While, Abay 
and Sheleme (2011) confirmed that potassium 
application has no effect on physiological maturity of 
potato. Nevertheless, the information about the effect 
of potassium application on early maturity and 
earliness in potato is limited. Based on the previous 
information, our hypothesis was to investigate whether 
high or low dose of potassium hasten the early mature 
yield in potato. Thus, the aim of the current study was 
to evaluate the yield and bio-chemical changes in 
potato tubers at two harvesting times: 90 and 105 days 
after planting, in response to 0, 60, 90, 120 and 150 kg 
net K/Feddan. 
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MATERIALS AND METHODS 

The experiment was conducted at Research 
Experimental Farm of the Faculty of Agriculture, Suez 
Canal University, Ismailia, Egypt, during the two 
consecutive winter seasons of 2017-2018 and 2018-
2019 to study the effect of potassium fertilization, 
harvesting time and their interaction on vegetative 
growth, yield and chemical components of potato 
Solanum tuberosum L. “simga”, which is second early 
cultivars (105-110 days). 

Soil texture was sandy (85.20% sand, 11.5% silt 
and 3.3 % clay), with pH 8.27, electrical conductivity 
0.47 dSm-1, calcium 0.4 mM, magnesium 0.3 mM, 
potassium 0.3 mM, Na 3.0 mM, bicarbonate 1.6 mM, 
chloride 3.0 mM, and sulfate 0.05 mM, available 
nitrogen 59 ppm, available phosphorus 27.5 ppm, 
available potassium 68 ppm,  

Experimental soil was cleared, ploughed and 
harrowed, and then drip irrigation system was placed. 
The organic manure at the rate of 20 m3/fad. and 400 
kg/Fed. of calcium superphosphate 15.5% P2O5 were 
added at soil preparation. Uniform, healthy and well 
sprout simga variety of potato tubers were planted at 
spacing of between rows and plants 80cm and 40 cm, 
respectively. The planting was carried out by hand 
on13rd and 18th of October in the first and second 
season, respectively. The sowing depth was 12-13 cm 
and planting was done by placing a tuber manually per 
hill.  

Experimental unit area (plot) was 2.4 m x 4.5 m 
in size (three rows). A distance of 1 meter was 
maintained between plots and 1.5 meters between the 
blocks.  

The experiment was consisting of two factors, 
the first factor was potassium fertilizer with five levels 
0, 60, 90, 120 and 150 kg/Feddan and the second one 
was harvesting time 90 and 105 days after planting. 
Potassium sulfate (48% K2O) was used as a source of 
potassium. Potassium was applied four times, the first 
dose was added after two weeks from sprouting of 
tubers and the rest doses were supplied with 2 weeks 
intervals and stopped at age of 75 days.  Ammonium 
nitrate (33.5% N) was used at 300 kg/Feddan, as 
source for nitrogen. Cultural practice for potato such as 
weeding, cultivation and ridging were practiced per 
recommendation. 

Measurements 

Growth parameters 

Nine plants from each replicate were harvested 
at each harvest times (90 and 105 days). Plant height 
(cm) was measured using a ruler starting from the base 
of the main shoot to the apex. Shoot fresh weight 
(g/plant) was estimated with gravimetric method. To 
determine, dry matter, N, P and K content of   tubers 
from five randomly selected plants per plot were taken 
at harvest washed, chopped and mixed. The sample 
was weighed while fresh and late dried in an oven at 
70° C for 72 hours and reweighted. It was calculated as 
the ratio between dry and fresh mass expressed as a 
percentage. Furthermore the dried sample ground and 

sieved then N, P and K content of the tuber was 
determined. 

Yield 

Plants of each experimental plot were harvested 
at two harvest times (90 and 105 days), weighted and 
yield per plant (g/plant), marketable yield per Feddan 
(tonnes/Fed), nonmarketable yield per Feddan 
(tonnes/Fed) and total yield per Feddan (tonnes/Fed) 
were calculated. Tubers with diameter of bigger than 5 
cm and less than 5 cm were graded as marketable and 
non-marketable, respectively. 

Chemical composition 

Organic compounds 

 Soluble solid content (SSC, %) in the fresh tubers sap 
was measured by a digital refractometer (Atago N1, 
Japan). 

 Total sugars (mg/g FW) were determined according 
to Dubois et al. (1956). Reducing and non-reducing 
sugars were determined according to Sadasivam and 
Manickam (1991). 

 Total phenolic (mg/100g FW) were determined 
according to Mazumdar and Majumder (2003). 

Minerals determination 

0.5 g of fine ground tubers was digested with a 
mixture of sulfuric acid and hydrogen peroxide and 
then brought to a final volume of 100 ml with distilled 
water to determine nitrogen, phosphorus, potassium. 

 Nitrogen was measured at wavelength of 650 nm 
using a spectrophotometer (UNICO UV/Visible 
2100, USA) according to method of Baethgen and 
Ally (1989). 

 Phosphorus: P was analyzed by chlorostannus 
reduced molybdophosphoric blue color method, in 
sulfuric acid system at 660 nm using a 
spectrophotometer (UNICO UV/Visible 2100, 
USA) as described by Jackson (1973). 

 Potassium was determined using a Perkin-elmer, 
Flame photometer (Page, 1982). 

Statistical analysis 

The experiments were organized in a completely 
randomized block design (CRBD) with a split plot 
arrangement, with three replications, in which each 
replication considered as a block. Potassium fertilizer 
was randomly distributed in the main plots and harvest 
time treatments were randomly distributed in the sub-
plots. Data were analyzed by two-way analysis of 
variance (ANOVA) using CoStat version 6.303 1998–
2004 CoHort software, 798 Lighthouse Ave, PMP 320, 
Monterey, CA 93940, USA. Duncan’s test used to 
compare means at the 1% significance level. 

 
RESULTS  

Effect of harvesting time, potassium levels and their 
interaction on vegetative parameters 

The data presented in Table (1) shows the main 
effect of harvesting time, potassium levels and their 



Early Potato Production is Positively Affected by Potassium Fertilization 47 
 
interaction on the vegetative growth in growing 
seasons: 2016/2017 and 2017/2018. It clearly shows 
that there were highly significant differences between 
the two harvesting times in all studied traits with 
exception of tuber dry matter in season of 2017/2018. 
It also, show that there were highly significant 
differences among the potassium levels and resulted in 
a significant increase in all traits under the study 
compared to control; whereas all traits increased to 
their maximum with potassium level of 120 kg/Feddan 

in both seasons. Regarding the interaction between the 
harvesting time and potassium level, Table (1) show 
that the potato plants which harvested at 105 days and 
received 120 kg/Feddan gave the highest values for all 
traits in both season followed by plants that harvested 
at 90 days and got 120 kg and/or plants that harvested 
at 105 days and got 90 kg/Feddan. However, the 
differences between these treatments were not 
necessarily significant. 

 
Table (1): Main effects of potassium levels, harvesting time and their interactions on vegetative growth of potato 

during 2017/2018 and 2018/2019 seasons 

Parameters K level 

2017/2018 
 

2018/2019 

Harvesting time 
Mean 

 

Harvesting time 
Mean 

90 days 105 days 
 

90 days 105 days 

Plant height 
(cm) 

0 kg 35.33d 43.67c 39.50D 

 

38.17e 43.33d 40.75D 

60 kg 43.67c 47.00c 45.33C 

 

43.00d 48.67c 45.83C 

90 kg  46.00c 52.67b 49.33B 

 

48.00cd 54.33b 51.17B 

120 kg 53.00b 59.67a 56.33A 

 

55.33b 61.67a 58.50A 

150 kg 44.00c 45.67c 44.83C 

 

45.00cd 44.00cd 44.50CD 

Mean 44.40B 49.73 A  
 

45.90B 50.40A  

Fresh weight 
(g / plant) 

0 kg 123.16c 140.09c 131.62D 

 

127.28c 139.78c 133.53D 

60 kg 227.1b 242.43b 234.77C 

 

230.27b 246.89b 238.58C 

90 kg  238.1b 297.49a 267.8B 

 

242.83b 303.17a 273.00B 

120 kg 306.25a 318.96a 312.61A 

 

312.68a 326.69a 319.68A 

150 kg 216.9b 231.83b 224.37C 

 

220.90b 228.69b 224.80C 

Mean 222.30 B 246.16A  
 

226.79B 249.04A  

Plant dry matter  
(%) 

0 kg 10.67de 12.25bc 11.46B 

 

11.81f 13.92cd 12.87C 

60 kg 11.81bcd 12.25bc 12.03AB 

 

13.45de 14.94bc 14.2B 

90 kg  10.79de 13.76a 12.28A 

 

12.23ef 15.87ab 14.05B 

120 kg 11.91bcd 13.01ab 12.46A 

 

15.81ab 16.46a 16.14A 

150 kg 9.52e 11.51cd 10.52C 

 

11.63f 14.41cd 13.02C 

Mean 10.94B 12.56A  
 

12.98B 15.12A  

Tuber dry matter  
(%) 

0 kg 14.40d 12.22e 13.31B 

 

13.00e 13.43e 13.22C 

60 kg 15.55bcd 16.02a-d 15.79A 

 

17.03cd 18.13bcd 17.58B 

90 kg  15.96a-d 17.48ab 16.72A 

 

17.87cd 20.21ab 19.04AB 

120 kg 16.74abc 17.87a 17.31A 

 

18.74bc 21.51a 20.13A 

150 kg 15.18cd 16.21a-d 15.69A 

 

16.46d 17.97cd 17.22B 

Mean 15.56A 15.96A  
 

16.62B 18.25A  

Values are the means of three replicates. Values followed by the same letters within a column for each genus are not significantly 
different at the 1% level of probability according to Duncan’s multiple range test 



48 Nasef and Yousef, 2019 
 
Effect of harvesting time, potassium level and their 
interaction on yield and yield components 

Table (2) shows that no significant differences 
between the two harvesting times were observed, 
however they were observed among potassium levels 
in terms of yield and yield components. The results 
indicated that the application of potassium at 120 
kg/Feddan was more effective than control and other 
potassium levels for enhancing total yield/plant, 
marketable yield and total yield per Feddan as well as 
decreasing the non-marketable yield. Additionally, the 
interaction effects between harvesting time and 

potassium level are presented in Table (2). It 
interestingly shows that potato plants that were 
harvested at 90 days and supplemented with potassium 
at 120 kg/Feddan had the highest total yield per plant 
and total yield per Feddan in both seasons. Statistically, 
the same values of total yield, marketable yield and 
yield per plant were found in plants received 90 kg / 
fed and harvested after 105 days. It is clear that the late 
harvesting time (105 days) in the plants received 120 
kg/feddan did not improve the yield. However, the 
plants received 90 kg/feddan needed more time to 
reach the maturity stage (105). 

 
Table (2): Main effects of potassium levels, harvesting time and their interactions on yield and yield components of 

potato during 2017/2018 and 2018/2019 seasons 

Parameters K level 

2017/2018  2018/2019 

Harvesting time 
Mean 

 Harvesting time 
Mean 

90 days 105 days  90 days 105 days 

Yield/Plant 
(g) 

0 kg 340.93e 429.85e 385.39C 
 

436.03f 554.59f 495.31C 

60 kg 674.94d 760.51cd 717.72B 
 

761.53de 832.03cd 796.78B 

90 kg  845.16bc 920.39ab 882.78A 
 

937.84bc 1013.05ab 975.45A 

120 kg 1007.57a 981.21ab 994.39A 
 

1089.54a 1078.13a 1083.84A 

150 kg 713.55cd 622.28d 667.92B 
 

793.2de 692.31e 742.76B 

Mean 716.43A 742.84A   803.63A 834.02A  

Marketable 
yield 

(Ton / Feddan) 

0 kg 3.82d 5.09d 4.46C 
 

4.42d 5.78d 5.10C 

60 kg 8.04c 9.33bc 8.69B 
 

8.74c 10.07c 9.40B 

90 kg  10.9ab 11.18a 11.04A 
 

11.8b 12.12ab 11.96A 

120 kg 12.68a 12.71a 12.70A 
 

13.54ab 13.79a 13.66A 

150 kg 8.84c 7.79c 8.31B 
 

9.53c 8.43c 8.98B 

Mean 8.86A 9.22A   9.61A 10.04A  

Non-marketable 
yield 

(Ton / Feddan) 

0 kg 0.65ab 0.55ab 0.60AB 
 

1.31ab 1.50a 1.40A 

60 kg 0.82a 0.65ab 0.73A 
 

1.26ab 0.86bcd 1.06B 

90 kg  0.19b 0.90a 0.54ABC 
 

0.51d 1.18abc 0.85C 

120 kg 0.55ab 0.17b 0.36C 
 

0.76bcd 0.36d 0.56D 

150 kg 0.53ab 0.37ab 0.45BC 
 

0.88bcd 0.65cd 0.77CD 

Mean 0.53A 0.55A   0.91A 0.94A  

Total  yield 
(Ton / Feddan) 

0 kg 4.47e 5.64e 5.06C 
 

5.72f 7.28f 6.50C 

60 kg 8.86d 9.98cd 9.42B 
 

10.00de 10.92cd 10.46B 

90 kg  11.09bc 12.08ab 11.59A 
 

12.31bc 13.3ab 12.80A 

120 kg 13.22a 12.88ab 13.05A 
 

14.30a 14.15a 14.23A 

150 kg 9.37cd 8.17d 8.77B 
 

10.41de 9.09e 9.75B 

Mean 9.40A 9.74A   10.55A 10.95A  

Values are the means of three replicates. Values followed by the same letters within a column for each genus are not significantly 
different at the 1% level of probability according to Duncan’s multiple range test 
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Effect of harvesting time, potassium level and their 
interaction on organic compounds 

In season of 2017/2018, only SSC and total 
phenolic show significant differences between 
harvesting times, however all organic compounds show 
significant differences between the two harvesting 
times in season of 2018/2019 with the exception of the 
total sugar content (Table 3). Also, the main effect of 
potassium level significantly influenced all organic 
compounds in both growing seasons (Table 3). Where, 
potassium addition at level of 120 kg recorded highest 
values of total sugars and non-reducing sugars as well 

as lowest values of reducing sugars and total phenolic 
in both growing seasons. Regarding the interaction, 
Table (3) shows that generally the highest total sugars 
content and non-reducing sugars were observed in 
plants fertilized with 120 kg/Feddan and early 
harvested at age of 90 days. Also, this treatment 
achieved the lowest values of reducing sugars and total 
phenolic (Table 3). The results reported that the highest 
values of SSC content were recorded with the 
combination of 120 kg/Feddan and harvesting at 105 
days after plantation. 

 

Table (3): Main effects of potassium levels, harvesting time and their interactions on organic compounds of potato 
tubers during 2017/2018 and 2018/2019 seasons. 

Parameters K level 

2017/2018  2018/2019 

Harvesting time 
Mean 

 Harvesting time 
Mean 

90 days 105 days  90 days 105 days 

SSC 
(%) 

0 kg 2.73e 3.13cde 2.93B  3.07e 3.33cde 3.20B 

60 kg 3.07de 3.73a 3.40A  3.23de 3.93ab 3.58AB 

90 kg 3.53abc 3.5a-d 3.52A  3.77a-d 3.87abc 3.82A 

120 kg 3.60ab 3.80a 3.70A  3.83abc 4.20a 4.02A 

150 kg 3.27bcd 3.67ab 3.47A  3.53b-e 3.87abc 3.70A 

 
Mean 3.24B 3.57A   3.49B 3.84A  

Total Sugars 
(mg/g) 

0 kg 3.11e 7.11d 5.11C  4.53e 9.45d 6.99D 

60 kg 10.27bc 9.25bcd 9.76AB  13.16bc 11.51cd 12.34B 

90 kg 10.52b 8.16cd 9.34B  13.85ab 10.53d 12.19B 

120 kg 12.82a 11ab 11.91A  16.04a 13.96ab 15.00A 

150 kg 7.90d 8.00cd 7.95B  9.79d 9.66d 9.73C 

Mean 8.92A 8.70A   11.47A 11.02A  

Reducing Sugars 
(mg/g) 

0 kg 2.27b 3.45a 2.86A  4.60a 3.30b 3.95A 

60 kg 0.66d 0.68d 0.67BC  1.02d 0.81d 0.91B 

90 kg 0.77d 0.61d 0.69BC  0.77d 0.76d 0.77B 

120 kg 0.61d 0.45d 0.53C  0.56d 0.62d 0.59B 

150 kg 1.26cd 1.73bc 1.50B  2.1c 1.23cd 1.66B 

Mean 1.11A 1.38A   1.81A 1.34B  

Non-reducing 
sugars 
(mg/g) 

0 kg 0.80f 3.47e 2.13D  1.160g 4.60f 2.88D 

60 kg 9.14bc 8.13bcd 8.63B  11.74bc 9.97cd 10.85B 

90 kg 9.26bc 7.17cd 8.22BC  12.44b 9.27d 10.85B 

120 kg 11.60a 10.02ab 10.81A  14.65a 12.72b 13.69A 

150 kg 6.31d 6.27d 6.29C  8.13de 7.19e 7.66C 

Mean 7.42A 7.01A   9.62A 8.75B  

Total Phenolic 
(mg/100 g) 

0 kg 5.86bc 9.55a 7.70A  7.74bcd 11.77a 9.76A 

60 kg 5.26bc 8.34ab 6.80AB  6.87cd 10.8ab 8.84A 

90 kg 5.59bc 4.77bc 5.18BC  7.06cd 6.16cd 6.61B 

120 kg 3.42c 4.94bc 4.18C  4.29d 6.24cd 5.27B 

150 kg 5.82bc 7.44ab 6.63AB  7.38bcd 9.28abc 8.33A 

Mean 5.19B 7.00A   6.67B 8.85A  

Values are the means of three replicates. Values followed by the same letters within a column for each genus are not significantly 
different at the 1% level of probability according to Duncan’s multiple range test 
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Effect of harvesting time, potassium level and their 
interaction on mineral composition 

The main effect of harvesting time and 
potassium level and their interaction on N, P and K are 
presented in Table (4). Harvesting at age of 105 after 
plantation recorded high N, P and K content compared 
to harvesting at 90 days and this difference between 
two harvesting times was significant only in terms of K 
content in season 2017/2018 and in terms of N and P in 
season of 2018/2019. Potassium un-fertilized potato 
plants, over the two harvesting times, had the statistical 
highest N content, while, the lowest N content was 
observed in high potassium fertilized (150 kg/Feddan) 
potato plants in both growing seasons (Table 4). In 

terms of P and K, the fertilization with 120 kg 
potassium per Feddan recorded the high significant 
values of P and K in a comparison to the control and 
the other potassium levels in growing season. With 
respect to the interaction effect between harvesting 
time and potassium treatments, the results showed that 
potassium un-fertilized potato plants which harvested 
at late age (105 days) had the highest significant values 
of N content in a comparison with other combinations. 
However, the combination between harvesting at 105 
days and potassium fertilization at 120 kg/Feddan 
resulted in a highest K content compared with other 
combinations and it also achieved the highest P content 
but only in 2018/2019 season. 

 
Table (4): Main effects of potassium levels, harvesting time and their interactions on mineral composition of potato 

during 2017/2018 and 2018/2019 seasons 

Parameters K level 

2017/2018  2018/2019 

Harvesting time 
Mean 

 Harvesting time 
Mean 

90 days 105 days  90 days 105 days 

N 
(mg/g DW) 

0 kg 10.92abc 14.59a 12.76A  13.72bc 16.97a 15.35A 

60 kg 9.10bc 10.27bc 9.69AB  11.22cd 13.31bc 12.27B 

90 kg  9.62bc 9.76bc 9.69AB  11.49cd 12.75bc 12.12B 

120 kg 12.12ab 10.31bc 1١.٢٢AB  12.91bc 14.20b 13.56AB 

150 kg 7.64c 9.40bc 8.52B  7.88e 10.00de 8.94C 

Mean 9.88A 10.٨٧A   11.45B 13.45A  

P  
(mg/g DW) 

0 kg 2.46ab 2.71ab 2.59A  2.82f 3.22def 3.02C 

60 kg 2.41ab 2.54ab 2.47A  3.06ef 3.31def 3.19C 

90 kg  2.53ab 2.32b 2.43A  3.39cde 3.94b 3.67B 

120 kg 2.83ab 2.80ab 2.82A  3.87bc 4.47a 4.17A 

150 kg 2.50ab 2.89a 2.69A  3.56bcde 3.66bcd 3.61B 

Mean 2.54A 2.56A   3.34B 3.72A  

K  
(mg/gDW) 

0 kg 44.86cd 44.30d 44.58C  48.83d 48.09d 48.46C 

60 kg 45.25cd 48.39a 46.82B  52.25c 51.25c 51.75B 

90 kg  46.05bcd 47.43ab 46.74B  50.79c 51.52c 51.15B 

120 kg 48.62a 49.03a 48.83A  54.62b 57.34a 55.98A 

150 kg 46.34bc 47.74ab 47.04B  52.01c 51.77c 51.89B 

Mean 46.22B 47.38A   51.70A 51.99A  

Values are the means of three replicates. Values followed by the same letters within a column for each genus are not significantly 
different at the 1% level of probability according to Duncan’s multiple range test 

  
DISCUSSION 

Potassium strongly influences potato vegetative 
growth, tuberization and maturity in different ways. 
The current research clearly show that vegetative 
growth traits showed significant differences due to 
potassium application. All vegetative traits: plant 
height, plant fresh weight and dry matter of plant as 
well as tuber showed gradual increases with increasing 
of potassium level compared to the control, with 
exception of 150 kg/feddan. Similarly, several previous 
studies confirmed the increases in vegetative growth 
attributes with potassium increment (Mahmoud and 
Hafez, 2010; Radwan and El-Shall, 2011; Zelelew et 

al., 2016). This increment in potato vegetative growth 
might be due to the potassium role in plant nutrition; 
whereas it is enhancing enzymes activity, protein 
synthesis and translocations assimilation (Abd El-Latif 
et al., 2011). In the same regard, this promotional 
effect potassium might due to existence a synergetic 
relationship between K and N (Saha et al., 2001), 
which increases the foliage and leaf area index, leading 
to increasing photosynthesis efficiency. In the same 
context, potassium has an essential role in plant 
physiological functions, such as gas exchange, 
regulation of water, photosynthesis, and translocation 
of carbohydrate through controlling guard cells 
movement via turgor regulation Marschner (2012). 
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Also, potassium had significant effects on yield 
traits: total yield per plant, marketable and non-
marketable per Feddan. The maximum tuber yield per 
plant and marketable as well as the lowest non-
marketable yield were associated with application of 
120 kg potassium, which reflected on total yield per 
Feddan in both growing season. Similar results were 
found by Haddad et al. (2016) and Khan et al. (2012). 
They found a positive relationship between yield traits 
(marketable yield, tuber weight and total yield) and 
increasing potassium application. The recorded 
increases of potassium fertilized potato plants in 
current experiment might lie on the increased 
vegetative growth as mentioned above or /and due to 
the promotional role of potassium in nutrients and 
water absorption which ultimately improve the total 
yield (Zelelew et al., 2016). In the same way, 
potassium promotes movement of photosynthates, 
amino acids and sucrose to the tubers and enhances 
loading phloem with sucrose, leading to an increase in 
rate of solutes of phloem-sap. The significant increases 
in yield might be also attributed to the potential 
osmotic of potassium in tubers and its function in ATP 
synthesis, which gave energy for the photosynthates 
loading, thus helps potato tubers to have heavier 
weight and large size. Also, the crucial role of 
potassium in the stems formation quality may be due to 
its promotion of synthesis of photosynthates and 
converted them to starch and protein (Haddad et al., 
2016). All these possible explanations may explain the 
high total yield of tubers in response to potassium at 
120 kg/Feddan regardless the harvesting time in this 
study. In addition, our study clearly indicated that 
potassium fertilization has strong effects on the tuber 
quality, such as tuber dry matter and its bio-chemical 
compounds, which are important for potato processing 
(Roe and Faulks, 1991; Kita, 2002). For instance, dry 
matter contents are related with the contents of starch, 
proteins and mineral compounds in potato (Naz et al., 
2011). Also, the reducing sugars are considered 
precursors for formation of acrylamide during frying 
which is neurotoxic and carcinogenic compound (Zorb 
et al., 2014). On the other hand, the reducing sugars 
participate in reaction of Maillard, thus produce flavor 
and color development of potato products. In this 
study, the potassium fertilization, particularly at 120 
kg/Feddan, significantly enhanced tuber dry matter, 
total sugars and SSC and reduced non-reducing sugars 
and total phenolics in both growing seasons. Similarly, 
it was found that potassium application altered tuber 
dry matter content and reduced the reducing sugars and 
total phenolics, leading to an improvement in quality 
parameters (Westermann et al., 1994; Khan et al., 
2010; Homouz et al., 2010; Pervez et al., 2013). This 
result may be explained by the fact of that potassium 
stimulates the activity of starch synthase enzyme and 
consequently convert the simple molecules of glucose 
into complex starch molecules (Moinuddin et al., 
2004). Concerning the effect of potassium on total 
phenolic content in potato tubers, illustrated results 
showed that the healthy plants (higher yield) which 
received 120 kg/feddan had the lowest phenolic 
content, while the control plants had the highest values, 

which may indicate that the control plants might be 
subjected to stress during the growing seasons. This 
effect may be attributed to the role of potassium in 
alleviation of abiotic stress (Cakmak, 2005; Amanullah 
and Irfanullah, 2016). 

Potato has high yielding potential per unit area 
and it is being soil-exhausting crop, therefore, it needs 
high organic and inorganic nutrients. However, it is 
potassium preferring vegetable crop; therefore, it 
absorbs huge potassium quantities during the growth 
season (Bishwoyog and Swarnima, 2016; Haddad et 
al., 2016). One of the significant findings of the current 
study that mineral composition of potato tubers (N, P 
and K) were significantly affected by potassium 
fertilization in both growing seasons. Briefly, the 
highest content of phosphorus and potassium in tubers 
were recorded with the potassium application at 120 
kg. These findings are in agreement with results of 
Eleiwa et al. (2010) and Khan et al. (2012). The high 
concentration of mineral composition of tubers may be 
referred to increasing nutrients availability in the soil 
due to the potassium abundance (Marschner, 1995), 
or/and due to the potassium role in activation of more 
than sixty enzymes, which are involved in several bio-
chemical processes in plant cell such as nitrogen 
metabolism, starch synthesis, respiration and energy 
utilization (Wallingford, 1980). 

One of the interesting outputs of this research is 
that not all potassium levels has a promotional effect 
on the vegetative traits, yield attributes, bio-chemical 
constitutes and mineral composition. This study 
convincingly indicates that highest level of potassium 
(150 kg) has low positive, neutral and even negative 
effect compared to control, depending on the trait. 
Similarly, Zelelw et al. (2017) reported that potassium 
application of more than 150 kg K2O/ha might be 
excessive dose that causes decline in tuber production; 
however, they concluded that this effect is depending 
on the variety. Generally, several drastic consequences 
of excess of potassium have been confirmed, such as 
nitrogen, magnesium and calcium deficiency 
symptoms, which are directly related to plant growth 
and productivity (Prajapati and Modi, 2012; 
Ramyabharathi et al., 2014). Thus, the observed 
reduction in most of the studied traits might indicate 
that the potato plants that were fertilized by 150 kg 
might be subjected to macro and/or micronutrient 
deficiency during the growth in response, causing this 
reduction. 

The result of this study indicated that there was 
a slight variation between the two harvesting times in 
most of vegetative growth traits, biochemical 
constitutes and mineral composition over all potassium 
levels. However, this difference was absent in terms of 
yield parameters. Briefly, harvesting at 105 days after 
planting was found to be more responsive and high 
yielding compared to harvesting at 90 days but the 
difference was marginal and could be ignored. Zelelw 
et al. (2017) confirmed that maturity of the potato 
varieties was gradually delayed with increasing 
potassium levels, which partially contradict our results. 
They discussed that potassium is promoting nutrient 
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absorption capacity especially N, which delays the 
initiation of the storage organs and decreases the 
accumulation of photosynthate in tubers (Gunasena and 
Harris, 1971; Noor, 2010). However, they have applied 
high levels of 300 kg K2O, which is more than two 
times of highest level in our study. Nevertheless, 
potassium supplementation at high dose (150 kg) 
makes a reduction in most of the traits in this study, 
which partially confirms the results of Zelelw et al. 
(2017). With regard to the effect of potassium 
application on earliness of potato tubers, the indicated 
restlts showed that the increasing level of potassium 
from 90 kg/feddan to 120 kg/Feddan produced early 
potato tubers with full maturity, 15 days early than that 
only received 90 kg/Feddan, which needed more time 
to achieve the maturity stage. The explanation for that 
may be due to the critical level (120 kg /Feddan) which 
is needed for increasing translocation of carbohydrates 
from leaves to tubers. However, increasing the 
potassium level from 105 to 150 kg Feddan reduced 
marketable and total yield, which might be attributed to 
the toxicity of this level.  

 
CONCLUSION 

Early maturity of potato tubers was associated 
with high rate of potassium (120 kg); however, the 
over dose of potassium (150 kg) achieved a negative 
effect compared to the other potassium levels, leading 
to a significant reduction in the most of the yield traits. 
Nevertheless, further investigations should follow this 
study to confirm its results, especially in late season 
potato cultivars. 
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  الإنتاج المبكر للبطاطس تأثر إیجابیاً بالتسمید البوتاسي

  التھامى على احمد یوسف  ، إبراھیم ناصف ناصف
 الإسماعیلیة السویس، قناة جامعة الزراعة، كلیة البساتین، قسم

  
اعیلیة وذلك لدراسة فى مزرعة كلیة الزراعة جامعة قناة السویس بالإسم ٢٠١٩الى  ٢٠١٧تم اجراء تجربتین حقلیتین فى الفترة من 

و  ٦٠و  ٠ الصافيلتحقیق ھذا الھدف تم تسیمید نباتات البطاطس بخمسة معدلات من البوتاسیوم . صفة تبكیرالبطاطس البوتاسیوم علىثیر أت
أوضحت نتائج . یوماً بعد الزراعة ١٠٥ و ٩٠عمر  فيالفدان، وتم حصاد درنات البطاطس فى میعادین مختلفین / كجم ١٥٠و  ١٢٠و  ٩٠

یوم حققت اعلى قیم فى صفات ارتفاع النبات  ١٠٥كجم بوتاسیوم وتم حصاد الدرنات فى عمر  ١٢٠ھذه الدراسة أن  النباتات المعاملة بـ 
للنبات والمادة الجافة فى النبات والدرنات  والمحصول القابل للتسویق و المحصول الكلى والمواد الصلبة الذائبة  والمحتوى  ووالوزن الطازح

یوم أعلى قیم فى  ٩٠كجم بوتاسیوم وتم حصاد الدرنات فى عمر  ١٢٠بینما حققت النباتات المعاملة بـ . المعدنى من النیتروحین والبوتاسیوم
. لكن الفرق بین ھاتین المعاملتین كان غیر معنویاً لبعض الصفات. الكلى للنبات والسكریات الكلیة والسكریات المحتزلةصفات المحصول 

بعض صفات المحصول مقارنة بباقى  فيج سلبیة ئحقق نتا) كجم ١٥٠(اسیوم تأواضحت نتائج ھذه الدراسة أن التركیز الأعلى من البو
من الممكن أن تستخدم في ) كجم ١٢٠(تالى تشیر نتائج ھذه الدراسة إلى أن المعدلات العالیة من البوتاسیوم وبال. المستویات من البوتاسیوم

 . زیادة صفة التبكیر فى البطاطس والذى من الممكن أن یعمل على زیادة أرباح مزارعى البطاطس

 


