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5- SUMMARY AND CONCLUSION 



 

 The present investigation was carried out during the two 

successive growing seasons of 2002/03 and 2003/04 at the 

Agricultural Research Stations at Nubaria (calcareous soils) and 

Gemmeiza (alluvial soils).  

The aim of this field study was to compare the effectiveness of 

two potash forms, i. e. potassium sulphate (sulphate of potash, 

SOP 50% K2O) and potassium chloride (Muriate of potash, MOP 

60% K2O), both at the rate of 24, 48 and 72 kg K2O/fed on 

potato tuber yield and quality. The feasibility of reducing K 

fertilizer rate in both forms to 50%, i.e. 12, 24 and 36 kg 

K2O/fed as soil application combined with twice foliar 

application of 1% SOP (after 65 and 80 days from planting) as 

supplementary doses was also studied. After 94 days from 

planting, total N, P and K contents of the 3
rd

, 4
th

 and 5
th

 leaves 

from the apex were determined. At harvest shoot dry weight and 

tuber yield were recorded. Tuber quality criteria, i.e. tuber size, 

dry matter, starch content, total carbohydrate content and soluble 

sugar content and nutrient (N,P and K) removals in tubers were 

also determined. After harvest, soil surface samples were taken 

from each experimental plot for the analyses of soil salinity (in 

terms of EC), soluble chloride and the available K. The most 

important results could be summarized as follows: 

1- Shoot dry weight of potato plants at harvest was 

significantly increased by K fertilization at Gemmeiza, while it 

showed insignificant effects at Nubaria. Meanwhile, foliar 

application of 1% SOP along with the half-reduced K soil 

applied showed inconsistent results.  



Tuber dry matter yield (ton/fed) was increased by increasing K 

rate at Nubaria, but it showed no specific trend at Gemmeiza 

during the two growing seasons. Twice spraying potato plants 

with 1% SOP solution combined with the attenuated K rates 

attained tuber dry matter yields close to those obtained by 

application of the higher K rates showing that the K rate for 

potato could be reduced to the half and substituted by twice 

foliar spray of 1%SOP. 

2- At Nubaria, shoot dry weight was not significantly 

affected by K fertilizer form, however, at Gemmeiza SOP 

outyielded MOP by 2.75 and 6.5% in the first and second 

seasons respectively.  

Tuber dry matter yield was increased by K fertilization in both 

two forms but SOP rates surpassed those of MOP and the 

difference was significant in the second season by 10.86% (0.33 

t/fed) and 12.75% (0.31 t/fed) at Nubaria and Gemmeiza 

respectively. Spraying 1% SOP on the plants received the soil 

applied half-reduced K as MOP seems to have better effects on 

shoot and tuber dry matter yields than as SOP in most cases. 

3- At Nubaria, K application higher than 24 kg K2O/fed 

showed insignificant effects on tuber number/plant, while it was 

significantly increased by increasing K rate up to 48 kg K2O/fed 

then declined by the higher K rate at Gemmeiza. Inconsistent 

effects on tuber number/plant for foliar spray of SOP under 

lower K rates were observed. 

a. Tuber yield /plant showed occasional increases by K rates 

at Nubaria, however at Gemmeiza it was significantly 

increased by increasing K rate up to 48 kg K2O/fed.          



Soil application of 24 or 36 kg K2O/fed accompanied by 

foliar spray of 1% SOP recorder higher significant increase 

is tuber yield/plant at Nubaria while it  showed sporadic 

effects at Gemmeiza. 

b. Potato tuber yield/fed showed positive significant response 

to K fertilizer application at Nubaria and the highest rate 

(72 kg K2O/fed) recorded the highest significant increase 

(36 and 14.5% in the first and second seasons respectively). 

At Gemmeiza, no further increases in tuber yield/fed were 

detected with K application higher than 48 kg K2O/fed. The 

increases over the control were 27.1, 29.4 and 26.9% in the 

first season and 24.2, 42.3 and 33.1% in the second season 

for 24, 48 and 72kg K2O/fed respectively. K fertilizer rate 

for potato could be reduced to 36 kg K2O/fed at Nubaria 

and to only 12 kg K2O/fed at Gemmeiza, both accompanied 

by twice foliar spray of 1% SOP since these treatments 

gave the highest tuber yield in the two seasons. 

4- SOP application recorded higher tuber number/plant than 

MOP and this was more pronounced at Gemmeiza, where the 

reduction due to MOP was 11.2 and 6.2% during the first and the 

second seasons respectively, compared with SOP. Foliar spray of 

1% SOP under the half-reduced K rates in either SOP or MOP 

form seems to have no significant effects on tuber number/plant. 

* SOP was also superior to MOP which induced significant 

decreases in tuber yield/plant as compared with SOP by 

21.6% at Nubaria and 3.3-13.3% at Gemmeiza. Spraying 

1% SOP under the reduced K rate as SOP showed 



considerable advantages on tuber yield/plant especially at 

Gemmeiza. 

a. Relative to SOP, MOP reduced tuber yield/fed and 

the reduction reached the significance in the second season 

by 1.79 t/fed(10.9%) and 1.4 t/fed(10.7%) at Nubaria and 

Gemmeiza respectively. Spraying 1%SOP on plants 

received the half-reduced K rate as MOP was more 

effective and gave better tuber yields/fed on calcareous 

soils than on alluvial soils. Soil application of 36 kg 

K2O/fed as SOP or MOP with supplementary dose of foliar 

spray 1% SOP could be recommended for potatoes grown 

on calcareous soils, but no specific trend was noticed with 

alluvial soils. 

5- Potash application at Nubaria increased the proportion of the 

marketable tubers (>35 mm) with advantage of the highest K 

rate (72 kg K2O/fed) and such increase was at the expense of 

small sized tubers (<35 mm). Moreover spraying 1% SOP along 

with soil applied 36 kg K2O/fed produced comparable yields of 

the marketable tubers with produced by soil applied 72 kg 

K2O/fed. At Gemmeiza, K application also enhanced the 

marketable tuber yield, but the rate of 48 kg K2O/fed recorded 

the highest medium sized tubers (35-55 mm) while the rate of 72 

kg K2O/fed had favourable effects on the large tubers (>55mm) 

 *Tuber size distribution at Nubaria showed decreases in the 

percentages of both small and medium tubers by increasing the 

half-reduced K rate under 1% SOP foliar applied while the 

opposite was the case for the large sized tubers. At Gemmeiza, 

tuber size distribution showed sporadic response to K 



fertilization, since the increase in the large tuber proportion 

(>55 mm) was at the expense of the small sized during the first 

season, while proportion of the medium sized was greatly 

increased by K application at the expense of both small and 

large tubers in the second season. 

6- MOP application caused reduction in the all proportions of 

tuber size as compared with SOP at Nubaria as a result of the 

reduction in the total yield. There were no differences in the 

yield of both small and medium sized tubers due to foliar 

application of 1% SOP either with SOP or MOP, while foliar 

spray of 1% SOP along with MOP gave better yield of large 

tubers (5.42 t/fed) than with SOP (4.71t/fed). At Gemmeiza, the 

effect of K form on potato tuber size was inconsistent. Reducing 

K fertilizer rate in both forms to 50% with a supplemental dose 

of 1% SOP as foliar applied also showed sporadic effects on 

tuber size at this location. 

7- The dry matter percentage of tuber was reduced by K 

fertilization at various rates at Nubaria and Gemmeiza. The 

diminution in dry matter content was also observed due to foliar 

spray of 1% along with the soil applied half-reduced K rates. So, 

applying potash fertilizer reduced tuber dry matter content but 

the effect of SOP was less pronounced than that of MOP. 

8- Starch content moves hand-in- hand with total carbohydrate 

content of tubers. Marked increases in both parameters were 

detected by K fertilization at Nubaria and Gemmeiza. 

 * Relative to soil applied full-K rates at Nubaria, reducing K 

rate to 50% along with supplemental dose as foliar applied 

1% SOP gave similar contents of both total carbohydrate and 



starch contents with some advantage to the treatment of 36 kg 

K2O/fed but at Gemmeiza, foliar K application with the half-

reduced K gave less contents of total carbohydrate and starch. 

Foliar K application was more effective in calcareous soils 

than alluvial soils. 

9- Total carbohydrate and starch contents of tubers increased by 

the two K forms at Nubaria and Gemmeiza with slight difference 

in favour of SOP. Spraying potato plants with 1% SOP with soil 

applied SOP or MOP showed no significant differences in total 

carbohydrate and starch contents between the two K forms at 

Nubaria, but there were inconsistent results at Gemmeiza. 

10- Relative to control treatment, K fertilization at the used rates 

decreased potato tuber contents of reducing, non-reducing and 

total soluble sugars to different extents at both locations and the 

effect of foliar applied K along with the half–reduced K rate was 

less pronounced than that of the soil applied full-K rates. 

11- Although the two K forms reduced the tuber contents of 

reducing, non-reducing and total soluble sugars relative to the 

check treatment, there were no significant differences between 

the two forms. Reducing K rate as SOP combined with 1% SOP 

foliar applied produced potato tubers with less soluble sugars 

than as MOP. 

12- At Nubaria, K removal by tubers was increased by 

increasing K rate, while N and P removals were inconsistent but 

the highest K rate recorded the highest N and P removals. At 

Gemmeiza, while N removal was generally reduced by K 

application, both P and K removals tended to increase by 

increasing K rate. Soil application of 36 kg K2O/fed with foliar 



applied SOP recorded the highest removals of N, P and K at 

Nubaria, while  at Gemmeiza, N, P and K removals in tubers 

tended to decrease by increasing soil applied K with 1% SOP 

foliar applied.   

* Potato plants treated with soil applied SOP removed more N, P 

and K than those treated with MOP at both locations. 

13- Higher K rates resulted in higher leaf K contents at Nubaria 

while P content was not affected and N content showed sporadic 

response to K application, but inconsistent results were obtained 

at Gemmeiza. 

* Foliar spray of 1% SOP on plants received 50% of soil applied 

K rates showed favourable effects on leaf K at both locations, 

while leaf N and P contents showed inconsistent results. 

* Potash form had no significant effects on leaf contents of N, P 

and K, since slight or no differences between the two K forms 

were detected. 

14- Potash application improved the soil available K content and 

soil-K building up was enhanced by increasing K rate at both 

locations. There was no salinity build up and no accumulative Cl 

due to potash fertilization in calcareous soils. At Gemmeiza with 

alluvial soils, potash treatment showed inconsistent results 

during the two growing seasons but the values of EC and soluble 

Cl are still low and did not reach the critical limits. 

 15- Potash fertilization as SOP enhanced soil-K build up in 

comparison with MOP at Nubaria, while the soil available K was 

not affected by K form at Gemmeiza.  



*Potash fertilization in the form of MOP at full-K rate or at the 

half-reduced K rates caused remarkable increases in soil salinity 

(in terms of EC) and soil soluble Cl in comparison with SOP at 

Gemmeiza. This was also true, but to less extent, at Nubaria, so 

Cl-free potash fertilizers, e.g. SOP, are exclusive at these 

locations not to exacerbate the salinity problems.            

 

 7- الممخص العربى

 

ستجابة المحاصيل الدرنية )البطاطس( لمتسميد البوتاسى فى بعض إ
ى مصرفاألراضى   

 

  ، 0220/0222ذت ه  ذا الدراس  ة ء ن   ا  موس  مى الزراع  ة المتع   ا بين ف  ن 

راض  ى جيري  ة( والجمي  زة ءف  ى محطت  ى البح  وث الزراعي  ة بالنوباري  ة )  0222/0222

دراسة هو مقارنة كف ا ة اس تخدام مص درين م ن )ءراضى رسوبية( وكان الهدف من ال

ء( وكموري    د 0% ب    و 12مص    ادر الس    ماد البوتاس    ى وهم    ا كبريت    ات البوتاس    يوم )

ء/ ف دان عم  ى 0كج م ب  و 70، 21، 02( عن  د مع دات اض  افة ء0% ب و02البوتاس يوم )

محص  ول البط  اطس وص  فات جودت  ة  كم  ا ت  م دراس  ة امكاني  ة خف  ض مع  دل التس  ميد 

ء/ف  دان( وتع  ويض ذل  ك 0كج  م ب  و 20 ،02 ،80% )12ال  ى  هيالبوتاس  ى ف  ى ص  ورت


