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ABSTRACT 
 
 Two field experiments were conducted at season of 2012/2013 at two locations of alluvial soils in Dakahlia 
Governorate, Egypt, at Batra village in 1st location and El-Tawila village in 2nd location, to evaluate the effect of 
boron as a foliar application on some potatoes cultivars. The experiments were designed as spilt plot design with 
three replicates, where potatoes cultivars (spunta and valor) were the main plots, and boron levels (0, 30, 60 and 
90 mg L-1) were presented in sub plots. Results revealed that foliar spray of B-levels significantly affected 
potato growth parameters (i.e. plant height, No. of leaves/plant, fresh weight of plant, dry weight of plant and 
leaf area). Also all of total tuber yield, dry shoot yield and average weight of tubers significantly increased. 
Potato tubers yield increased by 17.39 % with foliar application of 60 mg L-1 B in the first location and by 16.95 
% with 90 mg L-1 B in the second location; whereas dry shoot yield increased by 33.47 and 30.02 % in both 
locations, respectively with 60 mg L-1 B foliar spray. The highest average weight of tubers was 267 g in the first 
location and 275 g in the second location at foliar spray of 60 mg L-1 B. Quality of potato tuber parameters (i.e. 
dry matter, protein and starch percentage) significantly increased with foliar B application, also the uptake of N, 
P, and K significantly increased by foliar B application. Potato variety valor appeared superiority in plant 
growth, total tuber yield (19.905 Mg fed-1), dry shoot yield and total NPK-uptake. Also potato varieties affected 
significantly N and K uptake. However, the increment of P-uptake, B-concentration, tuber dry matter %, protein 
% and starch % was not significant.  
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Introduction 
 
 Boron (B) is a micronutrient necessary for plant growth. It plays an important roles in cell wall synthesis, 
sugar transport, cell division, cell development, auxin metabolism, good pollination and fruit set, seed 
development, synthesis of amino acids and proteins, nodule formation in legumes and regulation of 
carbohydrate metabolism. Boron deficiencies occur over a much wide range of soils and crops than do 
deficiencies are found most often in light soils, low organic matter contents and high soil pH levels (Mengel and 
Kirkby, 1978).  
 Crops differ in their sensitivity to B deficiency, the degree of B deficiency correlated negatively with the B 
level in the plant, and Lucerne plants with less than 15 ppm B were regarded as inadequately supplied. 
According to Reisenauer et al., (1973) deficiencies of B occur in a wider range of crops and climatic conditions 
than deficiencies of any other micronutrient element. B is also probably more important than any other 
micronutrients in obtaining high quality and crop yields. Uptake of B by plants correlates well with hot water 
soluble B extracts of soils. At less than 1 ppm water soluble B, soils may not supply sufficient B to support plant 
growth, whilst values above 5.0 ppm may be toxic, Reisenauer et al., (1973). In potatoes, symptoms include 
discoloration and death of the terminal buds, stubby roots, short internodes and bud and flower drop. 
 Potato (Solanum tuberosum L.) as a number of the family solonaceae is one of the most important food 
crops all over the world including Egypt. It ranks the first export and the second vegetable crop in acreage. 
Potato is one of the leading food crops and it occupies first position in both acreage and production among the 
vegetable crops in Egypt. Potatoes are heavy nutrient requiring crop because of their bulk yields within a short 
time having shallow root systems. In potato cultivation, some elements like Zn, B, S, and Mg can help in 
increasing the foliage coverage at initial growth stages and in the later stages, the translocation of assimilates is 
responsible for higher yield (Trehan and  Grewal, 1981). Further, our soils having low organic matter content 
and high soil pH levels, many workers are in opinion that application of B in addition to essential major 
elements can play a good role in increasing the yield of potato. Tariq and Mott, (2007) showed that the high 
value of potato, its inefficient rooting system and the low organic matter content of soils on which potatoes are 
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cultivated resulted in widespread application of boron and other micronutrients. However, B may become an 
omitted input regardless of soil test values. Further, soil tests for B may need to be updated for higher yields, 
better management or improved soil test methods.  
 Bari, et al., (2001) showed that application of 1.1 kg B/ha from borax increased potato fresh haulm 
weight/hill, No. of tuber/hill, dry matter % of tubers and yield of tuber/ha, but decreased plant height. Also, 
Pregno and Armour (1992) stated that application of B did not increase plant height of potato. Puzina (2004) 
showed that using boric acid in potato fertilization caused an increase in tuber size and weight by increasing of 
cell diameter in the tuber perimedullary zone. El-Banna and Abd El-Salam (2005) treated potato plants with 
different foliar spraying rates of B (50 and 75 ppm) or/plus molybdenum (25 and 50ppm) twice at 60 and 75 
days after planting. They reported that foliar spraying of potato plants with B at 75 ppm + Mo at 50 ppm) 
significantly increased plant height, number of stems/plant, leaf area, number of tuber/plant, fresh weight of 
vegetative growth, total tuber yield, dry matter %, recorded the highest concentrations of N, K and B in plants. 
 Arisha et al., (1999) found that foliar spray of B at rates 12.5, 25 and 50 ppm as boric acid with 
recommended doses of NPK increased number of leaves per tomato plant, dry weight of plant, concentration 
and total uptake of N, P and K. Also, Naresh-Babu (2002) showed that foliar application of B at rates 50, 100, 
150, 200, 250 and 300ppm on tomato had a positive effects on plant height, number of branches, total tomato 
yield, number of fruits per plant. As well as, El-Mahdy, (2007) showed that foliar spray of B at rate 75 ppm 
increased pepper vegetative growth parameters (plant height, leaves number, leaf area), fresh and dry fruit yield, 
fresh and dry straw yield, concentration of N, P, K and B and its uptake. El-Said (2009) showed that foliar 
application of boron at 100 ppm and fertilization with 75% mineral nitrogen fertilizer + 25% organic nitrogen 
resulted significant increase of plant height, number of branches, fresh and dry weight, total yield per feddans 
and N, P and K contents in sweet pepper plants leaves. Jafari-Jood et al., (2013) showed that spraying of boron 
significantly improved growth parameters of potato plants (plant height, leaves per plant and shoot weight) as 
compared with control, furthermore combined application of boron and manganese improved the growth trails 
of potato plants more than which recorded by single application of boron or manganese. So the present study 
aims to evaluate the effect of boron as a foliar application on some potatoes cultivars under Egyptian alluvial 
soil conditions.  
 
Materials and Methods 
 
 Two field experiments were conducted to study the effect of boron foliar spray on some potatoes cultivars 
at season of 2012/2013 at two locations of alluvial soil in Egypt, 1st location was at Batra village and 2nd 
location was at Eltawela village, Talkha district, Dakahlia Governorate, Egypt.  
 The experiments were designed as spilt plot design with three replicates, where the cultivars (spunta and 
valor) were the main plots, as soon as boron levels {0, 30, 60 and 90 ppm (mg L-1)} were the sub plots. The 
experimental plot area was 12.6 m2 (3 lines x 6 m length x 0.70 m width).  
 Soil was analyzed before planting at every location according to Jackson, (1967) and Page, (1982). 
Available B was determined in hot water extract of the soils at Ultima 2 Inductively Coupled Plasma-OES 
Spectrometer (Wolf, 1971). Table 1 shows some physical and chemical properties of the experimental soil. 
 
Table 1: Some physical and chemical properties of the experimental field before planting. 

Characteristics 1st  Location 2nd 
Location 

Characteristics 1st Location 2nd Location 

Particle size 
distribution 

Sand % 38.75 39.63 *pH 7.60 7.73 
Silt % 27.80 30.61 **EC dS m-1 1.90 1.32 
Clay % 33.45 29.76 Soluble cations 

(meq/L) 
Ca2+ 7.62 5.90 

Texture class Clay loam Clay loam Mg2+ 6.10 5.27 
SP 60.40 56.50 Na+ 4.7 2.9 

O.M. (%) 2.10 1.36 K+ 1.8 1.65 
Bulk Density g cm-3 1.13 1.18 Soluble anions 

(meq/L) 
CO3

2- nil nil 
Available N mg kg-1 32 25 HCO3

- 5.76 4.62 
Available P mg kg-1 14 18 Cl- 6.86 5.9 
Available K mg kg-1 545 495 SO4

2- 7.60 5.20 
Available B mg kg-1 0.57 0.46 CaCO3 (%) 1.69 1.48 

*pH was determined in 1:2.5 soil: water suspension,   ** EC was determined in soil paste extract.  
 
 In the first location potato was planted on December 20, 2012 and harvested on May first, 2013; however in 
second location it was planted on December 25, 2012 and harvested on May 5, 2013. Potato was fertilized by 
the recommended doses of nitrogen (150 kg N fed-1) in form of ammonium nitrate fertilizer (33.5%N), 
phosphorus (75kg P2O5 fed-1 ~ 33kg P) as single super phosphate fertilizer (15.5% P2O5= 6.75% P) and 
potassium (96kg K2O fed-1 ~ 80 kg K) as potassium sulphate fertilizer (50% K2O= 40% K). Nitrogen fertilizer 
was applied at three doses, 20% with planting, 40% with first and second irrigation after planting. Single super 
phosphate fertilizer was applied as one dose with soil preparation before the last tillage. Potassium sulphate 
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fertilizer was applied at two equal doses with first and second irrigation after planting. Boron treatments were 
applied foliar as spraying at two times at 60 and 75 days from planting as borax fertilizer (11% B).  
 Samples of plants were taken from every location after 90 days from planting and at harvest stage. The 
vegetative growth parameters (plant height, No. of leaves/plant, leaf area/plant, fresh weight of plant and dry 
Weight of plant) were taken after 90 days and parameters of yield (fresh tubers yield, average weight of tuber 
and dry shoot yield) were recorded at harvest. Nitrogen, phosphorus, potassium and boron were determined in 
shoots and tubers. Dry matter % in tuber was determined by drying 100 g of fresh tuber at 70 0c, protein% and 
starch% were calculated as follows, 
Protein %= N % in tuber x 6.25 (Ranganna, 1977). 
Starch %= 17.457+ (0.89 x (dry matter%-24), according to Burton, (1948) 
 The statistical analysis was estimated according to Gomez and Gomez (1984) and treatment means values 
were compared against the least significant differences test (LSD) at 5% level.  
 
Results and Discussion 
 
Plant growth: 
 
 Data in Table 2 show the effect of foliar application of B-levels on plant height, No. of leaves per plant, 
fresh weight of plant, dry weight of plant and leaf area (cm2 plant-1) of some potatoes varieties and their 
interactions in both locations. 
 As shown in Table 2, Results reveal that foliar application of B-levels significantly affected potato growth 
parameters (plant height, No. of leaves per plant and fresh weight of plant, dry weight of plant and leaf area). 
All of No. of leaves per plant, fresh weight of plant, dry weight of plant and leaf area were increased 
significantly with B foliar application up to level B60 in both locations. While, plant height was decreased with 
B foliar application. The highest weight of fresh and dry plant were (324 and 330 g) and (33.79 and 34.85 g) 
with B-level B60 in both locations, respectively.  At the same time, the highest value of leaf area was 1946 cm2 
plant-1 in 1st location and 1960 cm2 plant-1 in 2nd location at B-level B60. This positive effect of B application 
may be attributed to B roles in cell wall synthesis, cell division, cell development, auxin metabolism (Mengle 
and Kirkby 1978).  
 Concerning the effect of potato varieties, it is obvious from results in Table 2 that there were significant 
differences between c.v. spunta and valor for all plant height, dry weight of plant and leaf area in both locations, 
where as these differences were significant in 1st location for No. of leaves per plant and fresh weight of plant. 
Potato variety valor appeared superiority in all previous parameters of plant growth, except plant height spunta 
variety was the highest in the two location's experiments. These differences between varieties may be return to 
characteristics of all variety and fertilizers requirements of all variety that appear these differences. 
 
Table 2: Effect of cultivars, Boron levels and their interactions on potato plant height, No. of leaves per plant, fresh weight of plant, dry 

weight of plant and leaf area in both locations studied. 
Treatments Plant height 

(cm) 
No. of leaves per 

plant 
Fresh weight of 

plant (g) 
Dry weight of plant 

(g) 
Leaf area    (cm2 

plant-1) 
1st 2nd 1st 2nd 1st 2nd 1st 2nd 1st 2nd 

Mean of cultivars 
C.V. spunta 48.67 48.17 42.42 44.58 287 297 28.81 29.77 1728 1781 
C.V. valor 45.83 46.33 46.50 49.17 331 325 33.21 34.71 1934 1964 
LSD at 5% 2.35 1.76 0.998 ns 13.12 ns 0.58 1.31 38.42 67.20 

Mean of Boron levels 
B0 48.17 48.83 39.00 39.17 271 271 25.29 26.81 1646 1743 
B30 48.67 48.33 47.00 50.00 317 311 31.48 31.88 1808 1869 
B60 46.67 45.83 46.33 50.00 324 330 33.79 34.85 1946 1960 
B90 45.50 46.00 45.50 48.33 324 332 33.49 35.42 1922 1918 

LSD at 5% 1.32 0.92 1.16 2.56 10.55 24.07 1.57 1.77 59.37 65.29 
Mean of interaction cultivars * Boron levels 

C.V. 
spunta 

B0 50.00 49.33 38.33 36.00 244 268 24.00 23.70 1518 1607 
B30 51.33 51.00 42.00 46.67 299 295 29.76 29.15 1630 1720 
B60 47.67 46.33 44.67 49.33 303 300 30.57 33.09 1893 1901 
B90 45.67 46.00 44.67 46.33 301 324 30.92 33.14 1869 1897 

C.V. valor B0 46.33 48.33 39.67 42.33 298 273 26.59 29.92 1775 1879 
B30 46.00 45.67 52.00 53.33 335 326 33.21 34.61 1986 2018 
B60 45.67 45.33 48.00 50.67 344 359 37.01 36.60 1999 2020 
B90 45.33 46.00 46.33 50.33 347 340 36.05 37.70 1974 1939 

LSD at 5% 1.864 1.297 1.648 ns ns ns ns ns 83.97 92.34 
 
 Concerning the effect of interaction between potatoes varieties and B-levels, data reveal that interaction had 
significant effect on plant height and leaf area per plant in both locations, except No. of leaves per plant in 1st 
location. While, the effect of interaction was no significant for fresh or dry weight of plant in two locations of 
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experiments. The highest values for leaf area were 1999 and 2020 cm2 plant-1 at interaction c.v. valor x B60, in 
both locations, respectively. These results are in agreement with that obtained by Arisha et al., (1999), El-Banna 
and Abd El-Salam (2005) and Jafari-Jood et al., (2013). 
 
Potato Yield: 
 
 Data in Table 3 and Fig. 1 reveal that foliar application of B-levels significantly increased all of total tuber 
yield, dry shoot yield and average weight of tuber in both locations. Potato tuber yield increased by 17.39 and 
16.95 % with foliar application of B60 in 1st location and B90 in 2nd location, whereas, the differences between 
B60 and B90 was not significant.  At the same time, average weight of tuber significantly increased from 229 g 
to 267 g in 1st location and from 233 g to 275 g in 2nd location at B-level B60 foliar spray. Also, dry shoot yield 
increased significantly up to 965 and 996 kg fed-1 by increases percentage 33.47 and 30.02 % in both locations 
respectively, with B-level of B60. It is obvious from results that foliar spray of B-level B60 was more 
significant on potato tuber and dry shoot yield. This effect correlated with the same response in plant growth 
parameters that may be return to low concentration of B availability and low organic matter % in soil before 
planting as shown in Table 1, in addition to the important roles of B in plant (cell division, sugar transport, 
synthesis of amino acids and proteins,….etc, Mengle and Kirkby, 1978). Moreover, these results are in 
accordance with that obtained by Bari et al., (2001), El-Banna and Abd El-Salsam (2005) and El-Said (2009). 
 Concerning potato varieties, it is noticed that total tuber yield and dry shoot yield was higher in c.v. valor 
than c.v. spunta in both locations, whereas average weight of tuber was higher in c.v. spunta than c.v. valor. 
Potato c.v. valor recorded the highest tuber yield (19.416 and 19.905 Mg fed-1) in 1st and 2nd location, 
respectively. Also, results in Table 3 and Fig. 1 show that interaction between potato cultivars (spunta and valor) 
and B-levels insignificantly affect on tuber yield, average weight of tuber and dry shoot yield, except tuber yield 
in 1st location was significant. The highest tuber yield was 20.746 Mg fed-1 in 1st location at interaction between 
c.v. valor and B60. 
 
Table 3: Effect of cultivars, Boron levels and their interactions on total tubers yield, average weight of tuber and dry shoot yield in both 

locations studied.  
Treatments Total tubers yield 

(Mg *fed-1) 
Average weight of tuber (g) Dry shoot yield 

(kg fed-1) 
1st 2nd 1st 2nd 1st 2nd 

Mean of cultivars 
C.V. spunta 16.939 17.442 264 266 823 851 
C.V. valor 19.416 19.905 241 245 949 992 
LSD at 5% 1.162 1.587 12.88 12.41 16.78 37.33 

Mean of Boron levels 
B0 16.367 16.688 229 233 723 766 

B30 18.606 19.144 246 250 899 911 
B60 19.214 19.344 267 275 965 996 
B90 18.522 19.518 268 265 957 1012 

LSD at 5% 0.544 0.940 17.612 6.808 44.72 50.59 
Mean of interaction cultivars * Boron levels 

C.V. spunta B0 15.659 15.362 232 239 686 677 
B30 17.270 18.055 252 261 850 833 
B60 17.681 18.149 286 285 873 945 
B90 17.146 18.202 286 280 883 947 

C.V. valor B0 17.076 18.014 226 227 760 855 
B30 19.943 20.233 240 239 949 989 
B60 20.746 20.538 249 265 1057 1046 
B90 19.898 20.833 251 250 1030 1077 

LSD at 5% 0.770 
 

ns ns ns ns ns 

*fed means feddan = 4200 m2 (0.42 ha). 
 
Potato tubers quality: 
 
 Data in Table 4 show that values of all dry matter % (DM %), protein % and starch % in tubers increased 
significantly with foliar B-levels application in both locations, except protein% in 2nd location was not 
significant. All percentages of DM and starch increased significantly up to B60 (60 ppm B), whereas DM% 
increased by 19.11 and 11.28%, and starch % increased by 25.83 and 15.01% in both locations, respectively. 
These effects of B foliar spray on the previous parameters of potato quality may be attributed to role of B on 
sugar transport to parts of storage (tubers), also to its role in synthesis of proteins and regulation of carbohydrate 
metabolism (Mengle and Kirkby, 1978 and Trehan and Grewal, 1981). These results are in accordance with that 
obtained by Bari et al., (2001) and El-Banna and Abd El-Salsm (2005). 
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Fig. 1: Effect of Interactions between potato cultivars and Boron levels on total tubers yield (Mg fed-1). 
 
 Respecting the differences between potato cultivars, results reveal that the differences between c.v. spunta 
and c.v. valor for DM %, protein % and starch % were not significant in both locations. Whereas potato variety 
spunta was higher in DM %, protein % and starch % than c.v. valor in both locations (Table 4). These results are 
in agreement with Kandeel and Abdel-Aal (1991) whom mentioned that values of dry matter in different tuber 
cultivars ranged from 17.22 to 22.38 %. 
 Also data in Table 4 show that interaction between potato varieties and B-levels affected insignificantly 
DM % in the 1st location, and significantly in the 2nd location. The highest DM % was 20.83 % at interaction 
between c.v. spunta and B60. The effect of interaction had no significant effect on protein % at both locations, 
while had no significant effect on starch % in the 1st location, and significant effect in the 2nd location. The 
highest starch % was 14.56 % at interaction between c.v. spunta and B-level B60 in the 2nd location. 
 
Table 4: Effect of cultivars, Boron levels and their interactions on potato tubers dry matter %, protein % and starch % in both locations 

studied.  

Treatments 
Dry matter % Protein % Starch % 

1st 2nd 1st 2nd 1st 2nd 

Mean of cultivars 

C.V. spunta 19.35 19.84 10.46 11.98 13.24 13.68 

C.V. valor 19.18 19.36 10.42 10.76 13.09 13.25 

LSD at 5% ns ns ns ns ns ns 

Mean of Boron levels 

B0 17.26 18.25 9.51 10.74 11.38 12.26 

B30 18.85 19.69 10.63 11.29 12.80 13.54 

B60 20.56 20.31 10.64 11.58 14.32 14.10 

B90 20.40 20.15 10.98 11.85 14.17 13.96 

LSD at 5% 1.18 0.54 0.53 
 

ns 1.05 0.48 

Mean of interaction cultivars * Boron levels 

C.V. spunta 

B0 17.60 18.20 9.43 11.00 11.69 12.22 

B30 19.04 20.28 10.89 11.52 12.96 14.07 

B60 20.60 20.83 10.66 12.21 14.35 14.56 

B90 20.16 20.04 10.86 13.19 13.97 13.85 

C.V. valor 

B0 16.91 18.29 9.60 10.49 11.07 12.30 

B30 18.66 19.10 10.38 11.06 12.63 13.02 

B60 20.52 19.79 10.62 10.96 14.28 13.63 

B90 20.63 20.27 11.10 10.52 14.38 14.07 

LSD at 5% ns 0.76 
 

ns ns ns 0.676 
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N-Uptake (kg fed-1):  
 
 Data in Table 5 show that N-uptake significantly increased by foliar application of B-levels up to B60 in 
both locations. Total N-uptake increased by 54.53 and 40.68% in both locations, respectively with B60 foliar 
application. This effect may be return to role of B in synthesis of amino acids and proteins (Mengle and Kirkby 
1978). Similar results were obtained by Arisha et al., (1999), El-Banna and Abd El-Salam (2005) and El-Mahdy 
(2007). 
 In addition, data reveal that potato varieties (spunta and valor) affected significantly N-uptake by shoot and 
tuber yield in 1st location, while this effect was significant only on N-uptake by dry shoot yield in 2nd location. It 
is noticed that total N-uptake by potato c.v. valor was higher than total N-uptake by potato c.v. spunta in both 
locations, and these may be attributed to superiority of c.v. valor in tuber and dry shoot yield in both locations. 
Concerning the interaction effect, data show that interaction had no significant effect on N-uptake by potato 
shoot and tuber yield or total N-uptake in both locations. 
 
Table 5: Effect of cultivars, Boron levels and their interactions on potato N-uptake (kg fed-1) in both locations studied. 

Treatments 

N-Uptake (kg fed-1) 

1st location 2nd location 

Shoot Tuber Total-Uptake Shoot Tuber Total-Uptake 

Mean of cultivars 

C.V. spunta 19.65 55.28 74.93 21.35 66.89 88.24 

C.V. valor 24.42 62.80 87.22 25.98 66.49 92.47 

LSD at 5% 0.76 2.97 3.72 2.49 ns ns 

Mean of Boron levels 

B0 16.46 42.96 59.43 18.22 52.25 70.47 

B30 21.88 59.54 81.42 22.30 68.05 90.35 

B60 24.67 67.17 91.84 26.70 72.44 99.14 

B90 25.12 66.49 91.62 27.44 74.03 101.47 

LSD at 5% 1.54 4.12 4.66 1.81 6.74 7.64 

Mean of interaction cultivars * Boron levels 

C.V. spunta 

B0 14.90 41.61 56.51 15.59 49.20 64.79 

B30 18.72 57.32 76.04 19.75 67.70 87.45 

B60 22.02 62.10 84.12 24.80 73.69 98.48 

B90 22.96 60.11 83.07 25.27 76.98 102.25 

C.V. valor 

B0 18.03 44.32 62.34 20.86 55.30 76.16 

B30 25.04 61.77 86.81 24.85 68.40 93.26 

B60 27.33 72.23 99.56 28.61 71.19 99.80 

B90 27.29 72.87 100.16 29.61 71.08 100.68 

LSD at 5% ns ns ns ns ns ns 

 
P-Uptake (kg fed-1): 
 
 Data presented in Table 6 reveal that values of P-uptake significantly increased with foliar application of B-
levels up to B60 in both locations. Total P-uptake increased from 10.584 kg fed-1 to 15.833 kg fed-1 in 1st 
location by increases 49.59%, and from 11.031 kg fed-1 to 16.270 kg fed-1 in 2nd location by increases 47.49% 
all at B60. Whereas, the increases in P-uptake was insignificant after B-level B60. These results may be 
attributed to role of B in root tips, whereas membrane-bound ATPase activity is influenced by Boron levels in 
the root, (Canada 2002). Similar results were obtained by Arisha et al., (1999) and El-Mahdy (2007). 
 Also, data reveal that potato varieties had no significant effect on P-uptake by tuber yield and total uptake, 
but had significant effect on P-uptake by shoot yield in both locations. Respecting the effect of interactions, data 
show that P-uptake by shoot yield increased significantly in 1st location and insignificant in 2nd location, but P-
uptake by tuber yield and total P-uptake were increased insignificantly in 1st location and significantly in 2nd 
location. The highest total P-uptake was 16.422 kg fed-1 in 1st location with interaction effects between c.v. valor 
and B60, and 16.818 kg fed-1 in 2nd location with interaction effects between c.v. valor and B90 in 2nd location.  
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Table 6: Effect of cultivars, Boron levels and their interactions on potato P-uptake (kg fed-1) in both locations studied.  

Treatments 

P-Uptake shoot (kg fed-1) 

1st location 2nd location 

Shoot Tuber Total-Uptake Shoot Tuber Total-Uptake 

Mean of cultivars 

C.V. spunta 1.674 11.703 13.377 1.647 12.579 14.226 

C.V. valor 2.125 12.262 14.387 2.084 13.019 15.103 

LSD at 5% 0.243 
 

ns ns 0.167 
 

ns ns 

Mean of Boron levels 

B0 1.498 9.086 10.584 1.501 9.530 11.031 

B30 1.879 11.920 13.799 1.815 13.394 15.209 

B60 2.128 13.705 15.833 2.117 14.152 16.270 

B90 2.093 13.220 15.313 2.029 14.119 16.148 

LSD at 5% 0.125 1.093 1.156 0.191 0.842 0.832 

Mean of interaction cultivars * Boron levels 

C.V. spunta 

B0 1.334 8.883 10.217 1.295 8.604 9.899 

B30 1.681 11.603 13.284 1.610 13.738 15.349 

B60 1.788 13.455 15.243 1.867 14.310 16.177 

B90 1.894 12.872 14.766 1.816 13.663 15.479 

C.V. valor 

B0 1.662 9.290 10.952 1.707 10.457 12.163 

B30 2.077 12.238 14.314 2.019 13.050 15.069 

B60 2.467 13.955 16.422 2.367 13.995 16.362 

B90 2.292 13.567 15.860 2.243 14.575 16.818 

LSD at 5% 0.177 
 

ns ns ns 1.192 1.177 

 
K-Uptake (kg fed-1): 
 
 Data in Table 7 show that K-uptake by dry shoot yield, tuber yield or total uptake significantly increased 
with B foliar application up to B60 in both locations. Total K-uptake increased by 21.00% in 1st location, and by 
23.93% in 2nd location at B-level B60. This effect of B on K-uptake may be related to synergism relationship 
between K and B at sugar and carbohydrate transport (Mengle and Kirkby 1978). Whereas, plants that are large 
consumers of potassium require boron levels greater that 20 ppm in the tissue to accomplish this. Also, heavy 
users of potassium in the bulking stage of production will require boron levels in the tissue in the 60 to 80 ppm 
range in order to take up the potassium they require (Canada 2002). These results are in accordance with El-
Banna and Abd El-Salam (2005) and El-Mahdy (2007). 
 
Table 7: Effect of cultivars, Boron levels and their interactions on potato K-Uptake (kg fed-1) in both locations studied. 

Treatments K-Uptake (kg fed-1) 
1st location 2nd location 

Shoot Tuber Total-Uptake Shoot Tuber Total-Uptake 
Mean of cultivars 

C.V. spunta 17.30 56.66 73.96 19.65 48.31 67.96 
C.V. valor 21.03 64.32 85.36 23.68 54.91 78.59 
LSD at 5% 0.65 3.33 3.97 1.03 3.41 2.40 

Mean of Boron levels 
B0 17.16 53.68 70.85 19.68 44.46 64.14 
B30 18.90 59.02 77.92 21.17 51.00 72.17 
B60 20.39 65.34 85.73 22.87 56.61 79.49 
B90 20.21 63.92 84.13 22.94 54.36 77.30 

LSD at 5% 0.93 3.67 4.00 1.19 3.61 4.02 
Mean of interaction cultivars * Boron levels 

C.V. spunta B0 15.87 50.61 66.48 17.33 41.92 59.25 
B30 16.99 54.47 71.47 19.14 47.21 66.35 
B60 18.08 61.22 79.30 21.35 53.25 74.61 
B90 18.26 60.31 78.57 20.78 50.84 71.62 

C.V. valor B0 18.46 56.75 75.21 22.03 47.00 69.03 
B30 20.81 63.56 84.37 23.20 54.78 77.98 
B60 22.70 69.45 92.16 24.39 59.97 84.36 
B90 22.16 67.53 89.69 25.11 57.89 82.99 

LSD at 5% ns ns ns ns ns ns 
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Table 8: Effect of cultivars, Boron levels and their interactions on concentration of B in shoot and tubers of potato (ppm) in both locations 
studied.  

Treatments 
B in shoot (ppm) B in tuber (ppm) 

1st 2nd 1st 2nd 

Mean of cultivars 

C.V. spunta 19.70 18.91 9.15 7.26 

C.V. valor 19.87 19.21 9.40 7.95 

LSD at 5% ns ns ns 0.156 
 

Mean of Boron levels 

B0 17.89 17.14 8.00 6.49 

B30 19.48 18.64 8.83 6.90 

B60 20.46 19.87 9.66 8.19 

B90 21.31 20.56 10.61 8.83 

LSD at 5% 1.126 
 

0.860 
 

0.753 
 

0.537 
 

Mean of interaction cultivars * Boron levels 

C.V. spunta 

B0 17.37 16.71 7.85 6.23 

B30 19.83 18.83 8.98 6.77 

B60 20.58 19.75 9.41 7.84 

B90 21.00 20.33 10.35 8.21 

C.V. valor 

B0 18.41 17.58 8.15 6.75 

B30 19.12 18.46 8.67 7.04 

B60 20.33 20.00 9.92 8.53 

B90 21.62 20.79 10.87 9.46 

LSD at 5% ns ns ns ns 

 
 Also, data reveal that potato varieties had significant effect on K-uptake in both locations. Total K-uptake 
by potato c.v. valor was higher than uptake by c.v.spunta. Whereas, the interactions between potato varieties and 
B-levels had no significant effect on K-uptake. 
 
Concentration of B in shoots and tubers (ppm): 
 
 Data presented in Table 8 show that foliar application of B-levels significantly increased B concentration in 
shoot and tuber in both locations. Concentration of B in shoot increased from 17.89 ppm to 21.31ppm at 1st 
location, and from 17.14 ppm to 20.56 ppm in 2nd location at B-level B90. Similar results were obtained by El-
Banna and Abd El-Salam (2005) and El-Mahdy (2007). Also, data reveal that potatoes varieties had no 
significant effect on B concentration in potato shoot and tuber, except in potato tuber at 2nd location had 
significant effect. At the same time, interaction between potatoes varieties and B-levels had no significant effect 
on B concentration in potato shoot and tubers. 
 
Conclusion: 
 
 Finally, it can be noticed from previous results that foliar application of B-levels had positive effect on all 
parameters under study (plant growth, yield and its quality, NPK-uptake and B concentration), on specially B-
levels B30 (30 ppm B) and B60 (60 ppm B) were more significantly in 1st and 2nd location experiments. Also, 
B-level B60 was more superiority in increase potato tuber yield for potato varieties spunta and valor. So, this 
study recommended to foliar application of boron at level 60 ppm B (mg L-1) to obtain high potato tuber yield 
under the same alluvial soils conditions.  
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