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ABSTRACT

Two field experiments were conducted during the two successive fall
seasons of 2002/2003 and 2003/2004 on potato cv. Spunta at EL-Zahraa village,
Mansocura, Egypt, to study effect of two potassium sources (sulphate or chloride) at
the recommended rate and so different foliar spraying rates of boren (50 and 75 ppm)
or/plus molybdenum (25 and 50 ppm) twice at 60 and 75 DAP, in addition to their
interactions on vegetative growth characters, tubers quality, tuber minerals content
and total tuber yield.

The results indicated — generally — that K2SQ4 application was mora effective
than KCL on the vegetative growth parameters, tuber quality characters and the yield
and its components. Application of K280, led to higher tubers yield production (8.95-
11.33 %) than KCL application during the 1% and 2™ seasons, respectively.

Foliar spraying of potato piants with {B at 75 ppm + Mo at 50 ppm) twice at
B0 and 75 DAP was significantly increased most vegetative growth parameters and
led to in improve the tuber quality parameters i.e. dry matter, starch, specific gravity
and the protein of tuber, as well as, the tuber weight and total tuber yield compared
with the other treatments in both seasons.

In general, application of K250, to the soil and spraying potato plants twice
at 60 and 70 DAP with boron and melybdenum together at rate of (75 ppm and 50
ppm, respectively) recorded maximum values of plant growth parameters, improved
tubers quality characters and highest tuber yield/fed. On the other hand, recorded
lowest concentration of nitrate in potato tuber was produced.

INTRODUCTION

Potassium is one of the essential nutrients for photosynthesis, acts
as activator for more than 6 enzymatic systems, promotes translocation and
storage assimilates, enhances N uptake, promotes protein and starch
synthesis, plant growth and vital for sustaining modern high-yield agriculture
(Marschner, 1995). Allison ef a/ (2001) found that KCL appiication caused
occasional reduction in most of vegetative characters and tuber dry matter
content.

Martin-Prevel (1989), reported that size of tubers was increased by K
application. Specific gravity of tuber was clearly reduced with potassium
chloride application in compared with potassium sulphate application (James
ef al, 1990 and Panique ef a/, 1997).

Potassium application is more effective for improving vegetative plant
parameters, tuber quality and tuber yield. Perrenoud (1993) indicated that
using K>SO, fertilizer usually gives a higher dry matter and starch content of
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tuber than KCL fertilizer. Oktay et al, (1997) reported that positive significant
correlations between leaf and tuber K contents with K80, application.

Total vield and specific gravity were generally {5 to 10 % and 0.001
to 0.004 units) higher with K;S0, than with KCL at the optimum fertilization
rate (Westermanr and Tindail, 1998). In the same trend, Davenport and
Bentley (2001) observed that total tuber yield was reduced with potassium
chloride application.

YWhen pH is higher than 7 as in case of the most Egyptian Delta soils,
many nutrients such as P, B and Zn are most likely to be deficient (Menge!,
1972). Boron plays an important role in many essential processes in plant,
including the cell wall formation, cell division, membrane integrity,
translocation of sugar and bio-chemicals, protein synthesis and regulation of
carbohydrate metabciism (Shorrocks, 1990).

Kamar and Omar (1987) found that appiication of microelements (Zn
and B) improved total tuber yield, average of tuber weight and dry matter
content of tuber. Boron concentrations were increased in hole plant with
increasing application rate, whereas, plant height was not affected with boron
application (Prengo and Armour, 1992).

Afkar ef al (1995) illustrated that boron fertilizer with or without
farmyard manure increased total tuber yield over the controi. Similar results
were obtained by Lozek and Fecnko (1996) who mentioned that the total
tuber yield was increased by 15.7 % with boron foliar application. Porter et af
(2000) found that fertilizing with K;S04 + microetements (Zn, B and Mn) led to
significant increase in plant vigor, yieid, tuber size and specific gravity of
tuber.

Regarding the effect of boron on potato plant, Bari et al (2001)
reported that application of boron (as a borax form) increased fresh haulum
weight/plant, No. of tubers/plant, dry matter of tuber and total yield as
compared with control. Using boric acid in potato fertilization caused an
increase in tuber size and weight by increasing of cell diameter in the tuber
perimedullary zone (Puzina, 2004).

' Molybdenum is an essential nutrient for plants, although the plants
requirement is so low, an essential elements for plant synthesis and activity
of enzyme nitrate reductase, which reduces nitrate and converting nitrates to
ammonium and protein within plant (Chairidchai; 2000).

Kluge (1985) found that the low concentrations of molybdenum
increased dry matter and tubers yield, whereas, high concentrations above
150 ppm caused reduction of tubers yield and toxicity of potato plant.

Marchand and Schenk (1985) reported that application of
molybdenum fertilization slightly increased yield of potato tuber as compared
with the unfertilized control. Shehata et af (1880) indicated that spraying
micronutrients including molybdenum increased number of stems, fresh and
dry weight of plant foliage, number of tuber/plant and tuber yield as compared
with an untreated control.

Abo-Sedera and Shehata (1994) found that spraying with
molyhdenum at 5 ppm increased plant height, fresh and dry weight of plant
foliage, number of tubers/ptant, tuber weight, total yield, tuber dry matter,
specific gravity and starch content as compared with unspraying control.
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Williams ef a/ (2004) observed that nitrate concentration was
declined in the grape bunch and total yield was increased after molybdenum
spraying. Liu ef al (2005) showed that Mo and/or B increased antioxidant
enzyme activities and protein content in soybean seeds.

The present investigation was carried out to study the effect of
potassium sources and different foliar concentrations of boron or/plus
moiybdenum on growth, chemical composition, tuber quality and tuber yield.

MATERIALS AND METHODS

Two successive fall seasons were conducted at EL-Zahraa V|!Iage
Mansoura, Drakahlia Governorate. Potato cv. Spunta was planted on 10™ and
15M October 2002 and 2003, respectively. The investigation was performed
to study response of potato plants to potassium sources i.e. potassium
sulphate and potassium chioride, in addition to foliar spraying at 60 ang 75
DAP with boron or/plus molybdenum.

A split-plot design with four replicates was used. Potassium sources
occupied the main plots; while the foliar spraying of boron or/plus
molybdenum concentrations were assigned io the sub-plots. The sub-plots
treatments were as follows ;

1~ Boron 50 ppm.

2- Boron 75 ppm.

3- Molybdenum 25 ppm.
4- Molybdenum 50 ppm.
5- B 50 ppm + Mo 25 ppm.
6- B 50 ppm + Mo 50 ppm.
7- B 75 ppm + Mo 25 ppm.
8- B 75 ppm + Mo 50 ppm.

Each subplot con5|sted of 4 ridges 5 m. long and 0.75 m. apart
occuping an area of 15 m?. Some physical and chemical analysis of the
experimental soil are shown in Tabie (1) :

Table (1) : Physical and chemical properties of the experimental soil.

Physical properties Chemical properties
Sand Silt Clay | Texture pH | Available nutrient (ppm)
Clay N P K
27 26.2 384 loam 79 332 345 378

According to method of Jackson (1973).

Nitrogen was added at three equal portions, the 1% was applied after
emergence in the form of ammonium sulphate (20.5 % N), then two and four
weeks later in the form of ammonium nitrate (33.5 % N) at rate of 180 kg
N/fed. Phosphorus was applied during the soil preparation in the form of
calcium super-phosphate (15.5 % P,Os) at rate of 75 kg P,Os/fed.

Patassium sources were applied before the first irigation at rate of
86 kg K;O/fed. in the two forms potassium suiphate and potassium chloride.

Plants were sprayed with an aqueous solution of boron or/plus
molybdenum two times at 60 and 75 days after planting (DAP).
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Other agriculiure practices were carmied out according to the
recommendations of the Ministry of Agricuiture.
Data recorded :

1- Vegetative growth :

Four plants were taken from each plot at 90 DAP as a representative
sample to measure vegelative parameters i.e. plant height {(cm), number of
main stems/plant, fresh weight {(g)/plant, dry matter (%) and leaf area
(cm?)/plant.

2- Tubers yield, quality and their components :

At harvest the following items were determined; number of
tubers/piant, average of tuber weight (g) and tuber yield (ton/fed.). Dry matter
(%), starch (%) and specific gravity of tuber were also determined according
to (A.Q.A.C, 1990).

3- Chemical determinations :

At harvest, a random sample of eight tubers were selected/plot to
determine N, P and K content (%) in tuber according to the methods
described by Rangana (1979), moreover, the protein content in tuber dry
matter was calculated. Nitrate and nitrite concentrations were determined
according to (Singh, 1988) method.

Boron and molybdenum were determined in dry matter of tuber .
according to the methods described by (A.O.A.C, 1990C).

All collected data obtained were subjected to statistical analysis
according to Gomez and Gomez (1884).

RESULTS AND DISCUSSION

Data presented in Table (2) show the effect of potassium sources
and foliar spray with boron or/plus molybdenum and their interactions on
vegetative growth parameters of potato pilants expressed as plant height,
number of main stems, leaf area, fresh and dry weight/plant.

With an exception of the number of main stems/plant, which was not
significantly affected, plant height, leaf area, fresh and dry weight were
significantly increased with application of K,;S0, during the two seasons.
Similar results were reported by Marschner (1995) and Alison et al. (2001).

As for the effect of foliar spray with boron or/plus molybdenum and
their interactions, the plant height, leaf area, fresh and dry weight/plant were
significantly increased with applying (boron 75 ppm + molybdenum 50 ppm).
These resuits might be due to role of boron and molybdenum in plant
metabolism and to the suitable concentration, then, boron is an essential for
cell division and helps in nitrogen absorption, while, molybdenum is an
essential for nitrogen assimilation in plant, (Shehata ef a/, 1990; Shorrocks,
1950; Abo-Sedera and Shehata, 1994 and Bari ef af, 2001).

Data in Table (2) aisc reveal that the interaction hetween K;SQ, and
the foliar spray with (B 75 ppm + Mo 50 ppm) had significant effects on all
parameters of vegetative growth, except the number of main stems/plant in
both seasons. These results are in agreement with those obtained by Abo-
Sedera and Shehata (1994), Porter ef al. (2000} and Bari ef al. (2001).
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Table (2): Effect of potassium sources and foliar spray by boron, molybdenum and their interactions on vegetative growth
characters of potato during fall seasons of 2002/2003 and 2003/2004,

gee9

$00Z 4240320 (0L} 0¢ “Atun einosuew 198 by T

Vegetative growth characters
Treatments Plant height {cm) stemst:fa‘::l r:tag; pap | Leaf arealplant {cm’) Fresh wn‘elgljhﬁplant Dry weight (%)
s1 s2 81 s2 S$1 52 51 S2 $1 52
Polassium sources:
K280, 40,37 40.87 250 311 53093 570.41 275.95 378.08 13.38 14.26
KCL 39.28 40.03 250 3.10 481,72 53358 261.62 364.24 13.27 14.14
L.S.D at6% 2.04 1.46 N.S N.5 27.16 31.08 22.73 20.36 0.09 0.15
Foliar treatments:
8 50 ppm 39.66 40.83 2.48 3.09 47864 518.69 208499 391.83 13.14 14.10
B 75 ppm 41.33 41.83 251 312 52501 56469 305.33 407 50 13.23 14.17
Mo 25 ppm 39.00 39.49 2.50 307 41626 454,28 23883 339.49 13.15 14.00
Mo 60 m:m 40.49 40.99 2,50 3.09 433.96 47215 240.65 343.16 13.28 14.08
B 60 + Mo 25 ppim 37.95 38.99 255 312 501.26 539.26 23283 33383 13.30 14.17
B 50 + Mo §0 ppm 39.16 35.83 2.49 312 508.03 548 .56 243.83 346.83 13.37 14.19
B 75 + Mo 26 ppm 39.99 40.33 2.49 313 57285 613.08 290.33 400.50 13.41 14,3¢
B 75 + Mo 50 ppim 40.99 41.33 255 314 61559 70591 303.50 40616 1370 1450
L.S.D atb % 1.29 0.80 N.S N.S 18.16 17.48 12.85 11.66 0.05 0.09
interaction :
Foliar Trt. X K1504
B 60 ppm 40.66 41.33 2.45 310 51196 551.66 305.33 401.33 13.21 14.16
B 75 ppm 42.00 4233 252 312 £52.40 59213 309.33 41404 13.28 14.25
Mo 28 ppm 35.00 35.66 250 3.08 42773 465.60 241.33 34333 13.18 14.05
Mo 50 er 41.33 41.66 2.80 3.t0 455.93 496.61 245.00 348.00 13.31 14.13
B8 50 + Mo 25 ppm 38.33 39,33 255 313 526.10 566.11 24466 343.33 13.32 14.22
B 0 + Mo 50 ppm 35.33 40.00 2.49 312 532.33 572.63 24500 348.66 13.44 14.23
B 75 + Mo 25 ppm 40.66 41.00 2.51 3.14 597.60 637.56 306.00 410.11 13.48 14.48
B 75 + Mo 50 ppm 41.66 41.66 255 3.14 640.43 681.06 311.31 416.00 13.84 14.57
Foliar Trt. X KCL
B 50 ppm 38.66 40.33 2.47 3.09 445 33 48573 284.66 38233 13.08 14,04
B 75 ppm 40.66 41.33 251 312 497.63 537.26 301.33 401.00 1319 14.09
Mo 25 ppm 38.50 39.33 252 3.07 402 .80 442 96 236.33 335.66 13.12 13.96
Mo 50 ;;Fm 39.66 40.33 2.49 3.09 408.00 447.70 236.33 338.33 13.26 14.04
B 50 + Mo 25 ppm 37.66 38.66 255 3.41 476.43 512.43 221.02 32433 13.28 14.13
B 50 + Mo 50 ppm 35.00 39.66 250 312 483.73 52451 24266 34503 13.31 14.16
B 75 + Mo 25 ppm 39.33 39.66 248 313 548.10 538,683 27466 391.20 13.35 14.31
B 75 + Mo 50 ppm 40,33 41.00 255 314 590.76 72956 28612 386.33 1357 14.43
LS.D at5 % 3.82 3.16 N.S N.S 38.48 47.20 30.66 32.21 0.75 0.28
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Data in Table (3) indicate that the number of tubers/plant was not
significantly affected by using K sources, foliar spray treatments and their
interactions. On the other hand, the average of tuber weight and total tuber
yield/fed. were increased significantly by K,SQ, application during both
seasons.

Table (3): Effect of potassium sources and foliar spray by boron,

molybdenum and their interactions on yield and its
components during fall seasons of 2002/2002 and 2003/2004.

Yield and its components
Treatments No. of tubers/ | Average weight of | ~ Total yield
plant tuber (g) (ton/fed.)
St S2 S1 852 51 S2
Potassium sources :
K280, 4,63 5.54 133.66 151.99 13.318 | 13.826
KCL 4.57 5.51 141.20 148.53 12.223  12.419
LS.Dat5% N.S N.S 10.83 9.51 0.76 0.92
Foliar treatments :
B 50 ppm 4.68 5.48 112.50 145.00 12.60 | 12.74
B 75 ppm 473 5.58 146.83 152.16 13.00 | 13.22
Mo 25 ppm 4.43 5.54 134.83 140.66 11.70 ;| 12.14
Mo 50 ppm 4.36 5.78 115.33 143.33 12.08 | 1240
B 50 + Mo 25 ppm 4.53 556 138.83 147.49 12.70 | 1315
B 50 + Mo 50 ppm 4.48 5.30 143.99 149,33 13.00 | 13.36
B 75 + Mo 25 ppm 4.71 5.43 165.00 164.33 13.42 | 13.85
B 75 + Mo 50 ppm 4,93 5.56 1562.16 159.83 13.65 | 14.07
LSD at5% N.S N.S 12.18 5.82 0.59 0.48
Interaction :
Foliar Trt. X K280,
B 50 ppm 4.70 5.53 93.00 146.00 13.00 | 13.28
B 75 ppm 4.80 5.63 148.33 154.21 13.60 | 13.84
Mo 25 ppm 4.51 5.56 135.01 141.33 12.25 | 12.83
Mo 50 ppm 4.36 5.80 95.00 144.33 12.78 | 13.10
B 50 + Mo 25 ppm 4.53 5.56 139.66 148.66 13.10 | 13.82
B 50 + Mo 50 ppm 4.58 5.30 145.66 150.33 13.42 | 14.00
B 75 + Mo 25 ppm 4.80 5.43 158.13 168.00 14.04 | 1476
B 75 + Mo 50 ppm 4.93 5.56 154 66 163.33 14,35 | 14.98
Foliar Trt. X KCL
B 50 ppm 4.66 5.43 132.00 144,00 12.20 | 12.30
B 75 ppm 4.66 5.56 145.33 150.33 12.40 | 12,60
Mo 25 ppm 4.43 5.53 134.66 140.00 11.15 | 11.45
Mo 50 ppm 4,31 5.76 135.66 142.33 11.40 | 11.70
B 50 + Mo 25 ppm 4.61 5.58 138.00 146.33 12.30 | 12.48
B 50 + Mo 50 ppm 4.41% 522 142,33 148.33 12.58 | 12.72
B 75+ Mo 25 ppm 463 5.40 152.00 160.66 12.80 | 12.94
B 75 + Mo 50 ppm 4.83 5.65 149.66 156.33 12.95 | 13.16
[.S.D at5% N.S N.S 19.79 16.49 1.05 1.12

The percentage of increment in total tuber yield as affected by K:SO,
and KCL application were (8.95 and 11.33 %) in the two seasons,
respectively. These results are in accordance with those obtained by
Westermann and Tindall (1998) and Davenport and Bentley (2001).
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Data in Table (3), indicated that the spraying potato plants with (B 75
ppm + Mo 50 ppm) increased both of tuber weight and total tuber yield as
compared with the other treatments. These results are in agreement with
those obtained by (Kiuge, 1985; Marchand and Schenk, 1985; Kamar and
Omar, 1987; Shehata et a/, 1990; Abo-Sedera and Shehata, 1994; Afkar ef
al, 1995; LLozek and Fecnko, 1996; Bari ef a/, 2001 and Puzina, 2004}, who
recorded significant increase in tuber weight, {uber size and total yield due to
boron or/plus molybdenum application.

With respect to the interactions between K sources and foliar spray
treatments, data in Tabie (3) indicated that foliar spray with (B 75 ppm + Mo
50 ppm) twice and in case of K;80, application recorded the highest values
of average tuber weight and total tuber yield/fed. in both seasons of study.
Similar conclusions were obtained by Kamar and Cmar (1987) and Porter &t
al. (2000).

Data presented in Table {4) indicated clearly that application K;SO,
led to significant increase in the tuber quality parameters i.e. tuber dry matter,
starch in iuber and specific gravity of tuher compared with KCL application in
both seasons. These results are in harmmony with those obtained by
Marschner (1995); James ef al, (1990); Perrenoud (1993); Oktay et al,
(1997); Panique ef af, {1997); Westermann and Tindall (1998) and A'lison ef
al, (2001).

Regarding the effect of foliar spray treatments on the tuber quality
parameters; data in Table (4), indicate that the highest values of tuber dry
matter and starch in tuber were recorded by application the foliar spray with
(B 75 ppm + Mo 25 ppm), while, specific gravity was significantly increased
by using the foliar spray with (B 75 ppm + Mo 25 ppm) or (B 75 ppm + Mo 50
ppm) compared with the other treatments in both seasons. These results in
accordance with those achieved by Kluge (1985); Kamar and Omar (1987);
Abo-Sedera and Shehata (1994) and Bari et al. (2001).

Data in Tables (5&6) reveal that nitrate, nitrite, phosphour, boron and
molybdenum in tuber were not significantly affected by neither K;SQ4 nor
KCL application in both seasons of 2003 and 2004. In the same Tables
(5&8), the results indicate that application of K;SQ, recorded a significant
increase in nitrogen, protein and potassium in both seasons of study (Oktay
et af, 1997).

Conceming with the effect of foliar spray with boron or/plus
molybdenum and the interaction with K sources on tuber content of N,
protein, NO3', NO2', P, K, B and Mo, the resuits in Tables (5&86} indicated that
spraying potato plants twice at 60 and 75 DAP with (B 75 ppm + Mo 50 ppm)
and K;SQO, appilication, recorded the highest values of N, protein, K, B and
Mo, yet recorded the lowest concentration of NO;y in potato tuber was
recorded.

Concentrations of P and NO, were not affected by the foliar spray
treatments. These resulls are in accordance with those obtained by
Shorrocks, (1690); Cktay et al, (1997); Chairidchai, (2000); Williams et al,
(2004) and Liu et al, (2005).
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Table (4): Effect of potassium sources and foliar spray by boron,
molybdenum and their interactions on tuber quality
parameters during fall seasons of 2002/2003 and

2003/2004.
Quality parameters
Treatments Tuber dry Starch in tuber Specific

matter (%) (%) gravity

1 S2 S1 52 81 52
Potassium sources :
K:S0, 1728 | 17.59 | 12.89 12.98 1.064 | 1.067
KCL 17.08 | 17.35 | 12.79 12.80 1.060 | 1.064
LS.Dat5% 0.27 0.32 0.11 3.13 0.003 | 0.002
Foliar treatments :
B 50 ppm 17.05 | 17.36 | 12.74 12.86 1.055 | 1.065
B 75 ppm 17.26 | 17.55 | 1293 13.03 1.063 | 1.068
Mo 25 ppm 16.91 | 17.06 12.47 12.57 1.058 | 1.062
Mo 50 ppm 16.96 | 17.27 | 12.55 12.62 1.058 | 1.064

B50+Mo25ppm |17.23 | 17.54 | 12.87 12.94 1.084 | 1.065
B50+Mo50ppm | 1724 | 1755 | 12.94 12.99 1.064 | 1.085
B75+Mo25ppm | 1748 ) 17.82 | 13.12 13.07 1.065 | 1.067
B75+Mo50ppm | 17.32 | 1764 | 13.11 13.06 1.065 | 1.067
LS.D at5§%| 0.14 | 0.19 0.07 0.08 N.S N.S

Interaction ;

Foliar Trt. X Kz:SQ4

B 50 ppm 17.16 | 17.46 | 12.79 12.91 1.062 | 1.066
B 75 ppm 17.36 | 17.65 13.00 13.08 1.065 | 1.070
Mo 25 ppm 17.02 | 17.32 | 1252 12.62 1.061 | 1.064
Mo 50 ppm 17.07 | 17.38 | 1260 12.70 1.060 | 1.065

B50+Mo25ppm | 1734 | 1764 | 1292 13.04 1.066 | 1.067
B50+MoS50ppm [17.35 1766 | 12.99 13.09 1.0686 | 1.068
B75+Mo25ppm |[1756 | 17.82 | 13.18 13.24 1.067 | 1.068
B75+Mo 50 ppm |17.42: 17.74 | 13.16 13.19 1.066 | 1.068
Foliar Trt. X KCL

B 50 ppm 16.94 | 17.26 | 1270 | 12.82 | 1.057 | 1.064
B 75 ppm 1717 | 1745 | 12.87 | 1298 | 1.081 | 1.066
Mo 25 ppm 16.81 | 16.81 | 12.42 | 1252 | 1.055 | 1.061
Mo 50 ppm 16.86 | 17.16 | 12.50 | 12.54 | 1.056 | 1.062

B50+Mo25ppm |17.13 | 1745 | 12.83 12.84 1.061 | 1.062
B50+ Mo 50 ppm | 17.14 ) 17.44 | 12.88 12.90 1.061 | 1.062
B75+Mo 25 ppm | 17.40 | 17.73 | 13.06 12.91 1.063 | 1.0686
B75+Mo 50 ppm | 1723 17.54 | 13.07 12.93 1.062 | 1.081
LS.D at5% 0.51 0.47 0.22 0.51 N.S N.S
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Table (5): Nitrcgen, protein, nitrate and nitrite concentrations in dry
matter of tuber as affected by potassium sources and foliar
spray by boron and molybdenum and their interaction
during fall seasons of 2002/2003 and 2003/2004.

Chemical analysis of tuber

Nitrogen Protein Nitrate Nitrite
Treatments (%) (%) (ppm) (ppm)
s1 52 §1 S2 $1 52 51 S2
Potassium sources:
K,SO, 1.71 | 1.73 |10.74 [ 10.84 | 25.10 2510 | 0.286 | 0.267
KCL 149 | 1,84 | 8.35 | 970 [25.15|25.20/0.282 [ 0.272
L.SD at5% 005|004 (035032 NS | NS | NS | NS
Foiiar treatments:
B 50 ppm 1583 | 1.54 | 9.57 | 9.82 (4251|4454 |0.378|0.358
B 75 ppm 1551160 | 9.74 | 10.04 |42.53|44.91 0.386 | 0.374
Mo 25 ppm 158 | 163 | 9.94 110.22111.28|11.41{0.1890.139
Mo 50 ppm 1.62 | 1.67 |10.16|10.47 | 10.81 [ 10.51 [0.153 [ 0.118

B 50 + Mo 25 ppm 1.60 | 1.62 [10.01110.16:35.06 | 34.2310.354 | 0.349
B 50 + Mo 50 ppm 1.60 | 167 [10.05)|10.47 [14.38 [ 13.16 | 0.2280.214
B 75 + Mo 25 ppm 1.64 | 1.63 |10.33110.25|24.99(23.58 | 0.338 | 0.334
8 75 + Mo 50 ppm 169 | 1.72 [10.60|10.76|19.43|18.86{0.288 10.273

LS.D at5% 003|002 021 019|109 1080 | NS | NS
Interaction :

Foliar Trt. X K2SO4

B 50 ppm 163 | 1.64 110.21|10.27 | 42.46 [ 44.53 |0.376 | 0.353
B 75 ppm 1.68 | 1.70 [10.562 | 10.63 | 42.50 [ 44,80/ 0.383 [ 0.373
Mo 25 ppm 171 1172 110.71110.78 1 11.40 1 11.430.186 10.136
Mo 50 ppm 1.75 | 1.76 110.95(11.00 (10.93|10.5010.15310.116

B 50 + Mo 25 ppm 1.70 | 1.72 [10.63110.79134.83(34.2010.353{0.346
B50+Mo50ppm | 1.71 | 1.77 {10.69|11.11|14.36 { 13.16 |0.226 | 0.213
B75+Mo25ppm | 1.78 | 1.72 | 11.04 | 10.82 | 24.96 | 23.40(0.333 [ 0.333
B75+MoS50ppm | 1.80 | 1.82 {11.24|11.38 19.3618.83 | 0.283 | 0.270
Foliar Trt. X KCL

B 50 ppm 1.43 ) 1.45 | 8.94 | 9.37 |42.5644.56 | 0.380 | 0.363
B 75 ppm 1.43 [ 1.61 | 8.96 | 9.46 [42.56|45.03 0.380 | 0.376
Mo 25 ppm 146 1154 | 817 | 9.66 {11.16111.40)0.193 ] 0.143
Mo 50 ppm 1.49 | 1.59 | 9.37 | 9.94 {10.70|10.53)0.153 | 0.120

B50+Mo25ppm | 1.50 | 1.52 | 9.38 | 9.54 [35.31|34.26|0.356 { 0.353
B50+Mo50ppm | 150 | 1.57 | 9.42 | 9.84 |14.40|13.16 |0.230 |0.216
B75+Mo25ppm | 153 | 1.54 | 0.62 | 9.68 |25.03|23.76 {0.343 | 0.336
B75+Mo50ppm | 1.59 | 1.62 | 9.97 |10.14 | 19.50 { 18.90 | 0.293 | 0.276
L.S.D at5% 0.24 | 014 | 052 | 0.46 [ 3.07 | 1.74 | NS | NS
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Table (6): P, K, B and Mo concentrations in dry matter of tuber as
affected by potassium sources and foliar spray application
by boren and molybdenum and their interaction during fall
seasons of 2002/2003 and 2003/2004,

Chemical analysis of tuber

Treatments P (%) K (%) B {ppm) Mo. (ppm)
51 52 51 S2 S1 §2 51 S2

Potassium sources:

K.S0O, 0.294 | 0.329 (2.43 | 262 | 29.17 | 30.81 | 13.09 |13.68
KCL 028410324 2251247 (2912 30.92 |13.09|13.62
LSDats% N.S NS (011012 ]| NS N.S N.S N.S
Foliar treatments :

8 50 ppm 0.281|0.31212.36| 256 {3259 | 33.3¢ | 7.36 | 7.78
B 75 ppm 0.288 0320 245|264 | 3443 | 3623 | 7.73 | 8.63
Mo 25 ppm 027803071218 2.38 12162 | 24.54 [13.15(13.40
Mo 50 ppm 0.286 | (0.312 221124312163 | 2457 1 16.14 |17.40

B 50 + Mo 25 ppm | 0.292|0.321{2.24 | 2.44 | 26.83 | 28.65 | 13.28 | 13.41
B 50+ Mo 50 ppm | 0.295|0.323|2.30 | 2.54 | 28.06 | 29.64 |16.72(17.40
B 75+ Mo 25 ppm [ 0.303|0.353 |2.40| 2.64 | 33.33 | 33.92 |13.59(13.47
B 75+ Mo 50 ppm | 0.290 | 0.368 | 2.57 | 2.74 | 34.68 | 36.38 |16.76 |17.76

LS.Dat5% N.S | NS |0.06{0.07| 032 | 0.36 | 0.36 | 0.40
Interaction :

Foliar Trt. X K50,

B 50 ppm 0.284 |10.314 | 2.47 | 267 | 3269 | 33.42 | 7.37 | 7.80
B 75 ppm 0.296 (0323|257 1276 3443 | 36.22 | 7.74 | 8.63
Mo 25 ppm 0.280(0.309 | 2271242 (2159 | 2454 | 1318 13.41
Mo 50 ppm 0261]0315)|2301248 2164 | 2454 | 16.00 |17.41

B 50 + Mo 25 ppm 026310324 123312502699 | 28.63 |13.29|13.42
B 50 + Mo 50 ppm 0.296 | 0.326 }2.36 | 2.50 [ 28.08 | 20.62 | 16.73|17.58
B 75 + Mo 25 ppm 0.306 | 0.356 }2.42| 2.73 | 33.36 | 33.93 |13.60|13.48
B 75 + Mo 50 ppm 0.309 | 0.371 ({272 | 2.86 | 34.69 | 36.39 | 16.83 |17.78

Foliar Trt. X KCL

B 50 ppm 0.278 | 0.310 | 2.26 | 2.46 | 32.48 | 33.37 | 7.36 | 7.77
B 75 ppm 0.281 | 0.317{2.33| 2.53 | 34.43 | 36.25 | 7.73 | 8.63
Mo 25 ppm 0.277 | 0.306 | 2.10 1 2.34 | 21.66 | 24.55 | 13.12|13.39
Mo 50 ppm 0.282{0.310 [2.13{2.38 | 21.63 | 24.60 | 16.29 | 17.41

B 50 + Mo 25 ppm 02920319 (216 | 2.38 | 26.67 | 28.68 | 13.27 [13.40
B 50 + Mo 50 ppm 0.294 (0.321 (222|249 |28.05| 2966 [ 16.71|17.23
B 75 + Mo 256 ppm 0.200 | 0.350 (2.38 | 2.56 | 33.31 | 33.92 |13.59 | 13.47
B 75 + Mo 50 ppm 0272 (0.366 | 2.42 | 262 | 34.68 | 36.37 |16.69|17.74
LS.D at5% NS | NS |016 (014 | 086 | 0.75 | 1.14 | 1.08

In conclusion, this study demonstrated that is possible production of
high potato tubers yield with gocd quality could be obtained by adding K>SO,
at the recommend rate with foliar spray of (B 75 ppm + Mo 50 ppm) twice at
60 and 75 DAP, moreover, potato tuber with lower concentration of nitrate
could be produced.
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