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HE RELEASE of four new potato -(Solanum tuberosum L.)
cultivars namely Eden, Hermine, Soleia and Safrane into the
Egyptiari agricultural system, necessitates the development of
- ‘appropriate potassium fertilizer recommendations.These new cultivars
in comparison with common grown cultivar Diamant, were treated
with four potassium levels, i.e., 60, 80,100 and 120 kg K,O per fed.,
in the form of potassium sulfate (48%). Each of the five cultivars
-showed different response to potassium application treatments. The -
“highest plant height, number of leaves and stéms as-well as number of
tubers and its quality were obtained by Eden cultivar. In comparison
to other K,O rates, all cultivars showed similar trends to the highest -
K,O rate where the highest plant height, number of tubers, tuber yield
were recorded. Total carbohydrates (%), dry matter content (%) and
starch increased -significantly only with 120 kg of K,O/fed. The
interaction between cultivar and potassium rate resulted in increasing:
vegetative growth, yield and improving quality of potato tuber. The
highest and lowest interactions were recorded with cultivars Eden and
Soleia treated with 120 and 60 Kg K,O respectively.

Kewwords: Potato (Solanum™ tuberosum L.), Cultivars, Potassium. - .
application, Quality and yield. ’ :

Potato (Solanum turberosum L.) is one of the major crops contributing to the
world's food requirement. :It ‘has a high biological value because it is a rich
source of starch and having the protein-of high biclogical value (Eppendorfer
and Eggum, 1994). In Egypt, potato occupies 200.000 feddan (4200m’) with a
total production of 2 million tons. The French potato cultivar.development
program released many new cultivars, i.e. Solia, Safrane, Hermine and Eden.
Each cultivar- has morphological and developmental characteristics ‘that differ
from the common grown cultivar Diamant. Eden is late maturing, mean while-
Solia, Safrane and Hermine are early” maturmg cultlvars On the other hand
Diamant is medlum maturmg cultivar. *: -

Consequently each eultlv:ar has umque K femhzer requlrements Potassium
acts as a somaticum in plants, and is a basic element necessary for translocation
of sugars and synthesis of starch (Westermann et al., 1994). Therefore potassium
is considered as an integral component of ‘the balanced fertilization. of -potato
crop to improve yield as well as quality of the tuber (Tandon-and Sekhon, 1988).
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Potassium nutrition increases the average size of the tuber significantly (Oktay
et al., 1997) which accordingly could get reflected on enhanced aggregate yield
(Sud and Grewal, 1992). This study aimed to find out the optimum:potassinm
fertilizer requirement of five potato cultivars under Egyptian growing conditions.

Material and Methods

Two experiments were performed at International Potato Center (CIP) farm at
Kafr EL-Zayat, Gharbia Governorate, during the two successive seasons 2005 and,
2006. These experiments were conducted to evaluate new potato cultivars, namely
Hermine, Safrane, Eden and Solia with the standard cv. Diamant under Egyptian
Conditions. The new cultivars Safrane, Eden, Solia, Hermine were imported from
France through General Authority for Producers and Exporters of Horticulture
Crops while cv. Dlamant was imported from Holland. The whole potato seed
tubers were planted on 16” of January in the two seasons. Potato seed tubers were
planted at distance 25 cm between plants and 75 cm between rows.

These experiments included twenty treatments which were the combinations
of five potato cultivars and four different levels of potassium (K,0), i.e. 60, 80,
100, and 120 kg of K,O/Fed. The design of the expenments was split plot with
three replications. The cultivars were in the main plots. and the fertilizer
treatments of potassium were in the sub plots. The plot area was 9.6 m’ consisted
of four inner rows of 3 m in length and 80 cm in width. .

The amount of potassium was added as side dressing in two equal doses after
45 and 65 days after planting in the form of Potassium Sulfate (48 %). Other
agricultural treatments for potato production were performed as recommended
by the Ministry of Agriculture in Egypt.

A random sample of ten plants was taken from each plot at 75 days after
planting for the determinations of vegetative growth, i.e., plant height, number of
leaves and stems and fresh and dry weights of haulm. Each experimental plot was
harvested 120 days after planting and average tuber weight, number of tubers/plant
and total yield were recorded. Plant leaf samples were collected at 80days after
planting by collecting the fourth fully expanded leaves and analyzed for N, P and
K content. Total nitrogen and potassium contents were determined according to the
procedure described by FAO Soils Bulletin (1980) and phosphorus was determined ...
by the method described by Chapman and Prat (1961).

A random sample of 30 tubers were selected from each experimental unit
then washed, dried and cut into small pieces, which were mixed and grounded
for the determination of starch in tubers. Tuber specific gravity was calculated
from samples weights measured in air and water. Dry matter content was
determined by drying at 65C° for 72 hours. Starch was determined according to
the :method of Luff-Schoorl that proceeds by acid hydrolysis of starch: and
titration by sodium thiosulphate (A.O0.A.C;,1975). All data were subjected to
statistical -analysis according to the procedures reported by Snedecor and
Cochran (1982) and means were compared by Duncan's multiple range tests at
5% level of probability in the two seasons of experimentation. .
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Results

Vegetative growth

The comparisons among the mean values of the vegetatlve growth of potato
cultivars showed significant difference, Eden cultivar is characterized with the
highest mean values for plant height, number of stems and leaves and fresh and :
dry weights of haulm than those of Safrane, Hermine, Soleia and Diamant
cultivars in first season. Eden and Safrane cultivars were not significantly .
different from each other in recorded vegetative growth in second season as
shown in Table 1. -

Increasing levels of potassium application from 60 to 120 kg of K,O per fed -
caused increment in vegetative growth of plant, i.e., plant height, fresh and dry
weights of haulm. The highest values of theses parameters were recorded with
the application of 120 kg of K,O per fed. |

The interaction between cultivars and potassium levels was significant for all -
tested characters of vegetative growth. The highest values were recorded with cv.
Eden treated with 120 kg of K,O per fed, whereas the lowest values were
recorded by cv. Soleia fertilized with 60 kg of K,O per fed respectlvely in both ”
growing seasons (Tables 2, 3).

Yield and quality B

Data presented in Tables (4 5 and 6) showed that cvs. Eden and Safrane
proved superior with highest mean values for total yield, number of tubers per
plant compared with those of cvs. Hermine, Soleia and Diamant in the first -
season. Meanwhile, Eden, Safrane and Diamant cultivars gave the highest values .
for total yield, number of tubers per plant compared with those of Hermine and
Soleia cultivars in the second season.

Potassium played an important role on yield and quality. Increasing rate of
potassium fertilizers up to 120 kg of K,O per fed had positive effect on' number
of tubers per plant and average tuber weight which were reflected positively on
total yield in both seasons as shown in Table 2.

Tables 4, S and 6 show some quality parameters. Dry matter content, specific
gravity, starch and. total carbohydrates varied significantly among the tested
potato cultivars. Eden and Safrane cultlvars gave the highest percentage of those
parameters. ! :

The interaction between potato cultivars and potassmm fertilization levels
significantly affected the percentage of yield and quality. Applymg potassiumto ..
the soil at 120 kg of K,0 per fed with Eden cultivar tesulted in the highest value
of yield and quality. On the other hand results indicated that the lowest value of .
yield and quality was with Soleia cultivar which received 60 kg K,O per fed in
both growing seasons.
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TABLE 1. Effect of new cultivars and potassium application cultivars on vegetative growth of potato plant in 2005 and 2006 seasons .

1912 YNOZAYIN ‘W VIAVEAN

o Plant " No. of No.of ° F.W. of F.W. of stems - D.W. of D.W. of stems
Treatments height leaves stems leaves ~ |  (g/plant) leaves {g /plant)
(Cm) /plant /plant (g /plant) (g /plant) ’
Cultivars First season
Soleia 632 B --49.0 D 37 B 209.5 C 704 C 11.6 C ~7.7 D
Safrine 65.1 BC 54.0 C 36 B 2584 A 73.9 B 13.8 A 84 C
. Hermine 632 C .-50.6 D 38 B 214.6 BC 68.8 C 120 C 75 E
" Eden 742 A 64.7 A 45 A 2379 AB 81.1 A 13.0 B 10.8 A
Diamant 63.1 C 57.0B 4.0 AB 232.2 BC 733 B 132 B 8.8 B
K,0 Kg/fed C '
60 63.2 D . 50.6 D- 3.1 D- 212.3 D- 70.6 D- 11.6 D- 65.3 D-
80 65.7 C -53.5 C- 3.7 C-- 2274 C- 724 C- 12.1 C- 73.9. C-
100 67.9 B '56.6 B- . 40 B-= 233.5 B- 744 B- 13.3 B- 74.5 B-
120 . 70.2 A- :.59.5 A- 49 A- 248.7 A- 76.6 A- © 14.0 A- 74.5 A-
Cultivars ' ' S ) Second season " '
Soleia 68.4 AB .-49.6 E 3.8 AB 2178 B 739 A 11.6 B 77 D
Safrane 65.5 B 58.5 BC 38 AB . | 2512 A 74.5 A 13.8 A 84 C
- Hermine 66.7 AB 545D 3.5 B 2180 B 64.5 C 120 B 75 E
Eden 74.0 A 702 A 43 A 240.2 AB 753 A 13.0 A 10.8 A
Diamant 624 B 56.6 C 4.0 AB 239.2 AB 68.0 B 132 A .88 B
K,0 Kg/fed o ) -
© 60 .63.6 D- 51.2 D- 3.0 D- 216.7 D- . 653 B- 1.6 D- 8.1 D-
T80 66.7- C- 2547 C- |36 C- 2270 C- | 739 A-. 12.1C- 84 C-
100 68.4 B- -59.5.B- 42 B- 239.5 B- | 745 A- 13.3 B- 8.8 B-
120 71.1 A- 4.8 A- 249.7 A- 74.5 A- 14.0 A- 93 A-

- 66.2 A-

‘ Va];iés following by the same letter(s).ére not significantly different 5%.
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TABLE 2. Interaction effects of new cultivars and potassium application on vegetative growth of potato plant in 2005 season.

Cultivars K;O | Plant height No. of No. of F. W. of F. W. of D. W. of D. W. of
I Kg/fed. (Cm) leaves/plant | stems/plant leaves/plant stems/plant | leaves/plant | stems/plant
60.: 6753 gh | 4200 m 3.00 fg 191.30 66.87 1046 i 752 m
Solela - 80 67.27 -def | 47.67 ki 3.67 def | 204.60 hij 68.87 hij 11.05 h 764 m
o 100. 6875 cde | 51.67 . i) | 3.67 def | 214.60 fghij 71.90 fg 1213 f 7.80 1
120 69.73 -bed | 54.67 gh 467 abc | 227.50  defeh | 7403 of 13.11 e 8.13. ik
60 61.93 hi 49.67 | 267 g 227.30 ° defgh | 70.83 gh 1233 f 8.06 K -
Safrane 80 | 64.13 :gh 5167 i 333 efg | 259.30 abc 73.00 fg 13.02 ¢ 831 hi
100. 6530 fg 56.00. fg 3.67  def | 270.70  abc 75.67  de 1495 a 844 gh
120. 6943 . cd | 58.67" de 500 ab | 276.10 a 76.37 de 1525 a 9.16 . f
60 .. | 5733 j | 4700 1 | 3.00 fg 198.40 ij 6587 k 11.33  gh 693 .0
Hermine. 80 | 6050 I 4933 3.67 def | 205.60 ghij 68.()7 i 1159 ¢ 721 'n
100 65.83. fg 5233 hi 400 cde | 214.30 fghij 69.40 hi 12.16 f 761 ‘m
120, | 6930 cd | 54.00 ghi | 467 abc | 239.90 cdef 7217 fg 1294 ¢ 8.46 gh
60 - | 71.37 be 6100 cd | 3.67 def | 228.50 defgh | 7887 ¢ 12.19 e 10.10 4
Eden 80 | 7230 b | 6300 bc | 433 bed | 233.00 cdefg | 80.00 be | 1234 f 1048 ¢
100: | 75.70.. a. 65.000 be 5.00 ab 241.70  cdef 8137 b 13.56 d 11.31 b
120, | 77.57 a 70.00 a 5333 a 248.30  bede 8443 a 14.23  be 1147 a
60 .. | 60.07 i 53.67 ghi | 333 efg | 216.10 fghi 70.67 gh 12.14 f 8.25 i
Diamant. 80 61.17. i 56.00 fg 367 def | 22290  efghi | 7237 fg 1253 f 8353 g
100 | 64.65 fg- | 58.00 ef 400 cde | 237.80 cdef 73.90 ef 13.89  «od 9.19 f
120 | 6657 efg | 6033 .de | 5.00 ab 251.90 al\adc 76.47 d 1453 b 954 e

SRR

Tty

Values followinglby the same Jetter (s) are not significantly different 5%.
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TABLE 3. Interaction effects of new cultivars and potassium application on vegetative growth of potato plant in 2006 season.

a2 Nollofuni

Values follbv&iﬁg by the same lgf_tfg.r,.(zs): are not

significantly different 5%.

ISR

-} Cultivars:- = . K30, - | Plant:height " No. of F. W. of F. W. of D. W. of D. W. of
Kg/fed. (Cm) leaves/plant | stems/plant leaves/plant Lstem}s/plant leaves/plant stems/filént
60 65.13 | defg | 4467 | h 333 | bed | 205.60 | cf 7390 b 10.46 | | 7.52 | k
Soleia 80 68.10 | bede | 46.00 | h 3.33 | bed | 21390 | def “T¥9971 a 11.05 | ki 7.64 | jk
100 70.10 | bed 50.67 | g 4.33 | abc | 224.00 | bedet | 74.50| a 12.13 | hij 780 ]
120 70.47 | bed 5733 | d 433 | abc | 227.60 | bedef | 7457 | a 311 | efg 8.13 | hi
60 6230 | fg 50.67 | g 3.00 | cd 229.70 | abedef | 65.30 | h 12.32 | ghi 8.06 | i
Safrane 80 | 6207 |'fg . 53.67 | efg | 3.33 | bed | 25110 | abed 73.99 | de 13.02 | cfgh 8.32 | fgh
100 | 65.50 | def 64.00 | be 4.00 | abc | 255.10 | abc 74.50 | cde 14.95 | ab 8.44 | fg
120 | 7277 | b 66.00 | be 500 | a 268.70 | a 74.57 | cde 1525 | a 9.17 | e
60 |6410 |cfg [47.00 | h | 3.00 {ed | 19870 | ¢ 68.06 | ¢ 11.33 | jkl 6.93 | m
Hermine 80 -67.10 | cdef | 54.00 ef | 3.33 | bed | 213.50 | def 73.09 | ¢ 11.59 | ik 722 |1
100 | 66.90 | cdef 5233 | fg 4.00 | abc ) 226.10 | bedet | 7531 | bede | 12.16 | hij 7.61 | jk
120 68.77 | bede [1264.67 | be 500 | a 233.80 | abedef | 8316 | a 12.94 | fgh 8.46 | fg
60 68.20 | bede | “63:00 | ¢ 333 | bed {22490 | bedef | 64.50 | h 12.19 | ghij | 10.10 | ¢
Eden . 80 71.60 | be ' 6‘6.3_3 b _ 4.33 | abc | 233.00 | abedef | 7013 | fg '~ |12.34 | ghi 1048 | b
100 7753 |a < 75.00 | a 4.33 | abc | 245.00 | abcde | 72.60 | cf 13.56 | def | 1131 | a
120 79.10 tia . | 7667 | a 533 | a 25790 | ab 74.90 | bede | 1423 1 bed | 1147 | a
|60 59.83 {87 [ 50.67 | g | 333 | bed | 216.90 | cdef 7320 (el {1214 | hy 8.25 | ghi
Diamant |80 61.57 fg- ' | '5367 Ebfg 4.00 | abc | 231.60 | abedef | 74.27 | de 12.53 | ghi 833 | f
: 100 63.27 | ‘efe 5567 fde: | 433 | abc | 247.70 | abed 76.37 | bed 13.89 | cde 9.19 | ¢
120 65.30 | defg | 66.67 ['Db 4.67 | ab 260.50 | ab 77.40 | be 14.53 | abe 954 1 d

1212 3N0ZAVIN ' YIAVAN
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TABLE 4. Effect of new cultivars and potassium application on yield and quality of potato plant in 2005 and 2006 seasons.

. No.of | Average Total Dry Total Specific N l P l K
» tuber/ tuber yield matter% carbohydrates gravity
| Treatments plant weight ton/fed. % (g/em®) % content in leaves
. o g/plant .
cultivars ' First season
Soleia 63 A 94.5 E 13.1 C 19.76 E 402 D 1.041 B 37 C 10291 D 6.83 AB
Safrane 63 A 1253 B | 178 A 220 B 48.5 B 1074 A 39 B {03898 674 B
Hermine 55 B 116.1 C 16.7 B 219 C 46.6 C 1.O63AB | 34 C | 0.320CD 6.08 D
Eden 64 A 1320 A 18.1 A 228 A 531 A 1.087 A 46 A {0467 A | 706 A
Diamant | 60 A | 1083 D | 176 AB 21.0C 46.7 C 1.077 A 37 C 0.358 BC 622C
60 54 B- .} 112.1 D- 12.5 D- 19.8 B- 40.5 D- 1.056 A- | 3.9 C- 0.261 D- | 5.56 D-
80 56 B- | 1139 C- 16.3 C- 19.1 B- 455 C- 1.061 A- | 4.0BC- 0.311 C- | 6.24 C-
100 6.6° A- 115.9 B- 17.3 B- 21.3AB- 43.7 B- 1.065 A- 4.0 AB- 0.355 B- | 6.78 B-
120 6.8 A- 1189 A- 18.1 A- 22.8 A- 49.8 A- LO71 A- } 41 A- 0418 A- | 7.28 A-
cultivars . Second season o
- Soleia . 7.6 AB 102.7 E 13.1 C 19.7 E 40.2 D . S104rB ) 37 C 0291 D | 6.83 AB
Safrane 72 B 136.1 B 17.8 A 220 B 48.5 B 1074 4 39B | 038 B | 674 B
Hermine |: 7.0 B 1273 C . 16.7 B 219 C 46.6 C 1.063 AB 34 0.320CD | 6.08 D
Eden 82 A 1443 A 18.1 A 228 A 531 A 1.087 A 4.6 A 0467 A | 7.06 A
Diamant 7.0 B 121.0D |, 176 AB 210 C 46.7 C LO77 A 37C 0358 BC | 622 C
K,O Kg/fed , ‘
60 6.6 C- 124.5 B- 16.1 D- 224 C- 44.5 D- LO63 A- | 3.76 D- | 0.286 D- | 5.84 D-
80 69 C- 124.1 B- 16.4 C- 22.6 BC- 46.5 C- 1.067 A- | 3.86 C- 0347 C- | 6.59 C-
100 78 "B- | 1266 AB- | 169 B- 22.8 AB- 48.7 B- 107 A- 3.93 B- 0.385 B- -| 704 B-
120 -84 A- 129.9 A- 174 A- 231 A- 50.8 A- 1.074 A- 5.97 A- 0443 A- {7747 A-

" STAATT INTYISIIA OL SHVALL’IhO OLV.LOd MEN 40 3SNOJSHY

Values following by the same letter (5) are not significantly different 5%

L



(L00T) ¥€ "10A 0f [ 1dA38yq

TABLE 5. Interaction effects of new cultivars :q‘n({l‘ potassium application on yield 2nd quality of potato glant in 2005 season.

No. of . | Average tuber | Totalyield Dry ‘Total Specific N g K
Cultivars K:0 tuber/ | weight g/plant| | ton/fed. matter carbohydrates| gravity
Kg/fed. plant Yo Yo (g/em?) % content in leaves
L ; : First season
60 533 (bed [428.70]r 12.56 19.37 | g 383311 1.08 |ab 379 {ety {019 |i 4.72 {i
Soleia |80 1633 |abed |455.70| p 1632 |def |1942}g  |38.97]1 109 |ab | 382 |efg | 027 {fahi | 5.30 |hi
100 | 6.67 {abc [458.30]0 1732 |c 19.89 (g 4154 {j 1.09 [ab 386 [def | 0.29 jefgh | 6.31 |efg
i _120 7.00 |ab 5471-."7,.0 m 18.10 {b 20381g 43.39 | hi 109 {a 3.90 tedef | 0.34 |cdefg| 6.80 |edef
©60  [5.00]cd ]508.00]1 14.59 | 21.25)cde 423413 } 1.08 |abc | 404 bed | 031 |efgh | 5.84 |teh
Safeane |80 1567 [abed |51500 ]k 1579 |g  |2148]cde [4440igh | 1.08 Jabc | 4.07 [be | 0.34 |cdefg] 6.56 | defg
100 [ 733 |a 517:301) 16.03 Jfg . |21.68)cd 4699 | ef 1.08 Jabe §4.11 }b 0.38 |bede } 7.10 jede
120 |733]a  [519.30}i 1630 |ef - |21.96[bc  [48.35]cd 108 {abc | 413 |b 0.44 {abc | 7.68 |abe
60 4.67 |d 378.30 |t 12.25 i}l 20.13 |ef 4042 1k 1.04 fabe | 357 |h 0.23 |hi 5.30 thi
Hernﬁne 80 5.00 jcd 41130 s 12.96 |h 2033f 427911 1.05 |abc 3.57 |h 0.29 jefgh | 574 |gh
100 | 5.67 [abed [436.70]q 1437 15 - {2049(f 44 07 | gh 1.05 |abe” [ 359 h 0.33 jdefg | 594 |fah
120 | 6.67 jabc |468.00|m 16.71 {d 20.53 {def }47.67|de 1.06 fabc | 365 {gh 0.36 |bedef| 644 |efg |
60 6.00 |abed [619.00[d. 13.07 {h 22.841bed 146.19|f 1.02 |c 479 {a 0.33 |bedef| 6.67 {defg
Eden 80 533 |bcd }654.00|c¢ 17.45 |¢ 23.07 | ab 49.07|c 1.03 be 485 |a 0.35 |bed | 7.44 | bed
1100 1733 ]a 668.701b 17.90 |b 2328 |a 51.36(b 1.04 Jabc | 489 |a 0.42 |ab 8.07 lab
120 [ 7.00 |ab ]682301a 18.79 la 23.751a 52.68 |a 106 {abc | 497 {a 052 |a 851 |a
60 6.00 abed [541.70 {h- 1581 |g 20,70 {f 41.671j 1.06 {abc | 3.66 {gh 025 [ghi {529 |hi
Diamant 80 5.67 jabed [ 550.00(g 16.16 {efg  [20.24 {ef 426211 107 jabe | 3.74 |fgh | 0.31 lefgh | 6:17 |efgh
100 | 6.00 tabed |556.70({f 16.48 |de 2089 |def {44.691g 1.07 |abe | 388 |cdef | 0.36 |bedef| 6.49 ldefe
120 [ 6.67 jabc [574.70 (e 1827 |b 21.66 jedef {46401 f 1.07 {abec [ 395 |bede | 043 b 6.97 {cde

Values following by the same letter (s) are not significantly different 5%.

1912 ANOZYYN ' VIAVEN



TABLE 6. Interaction effects of new cultivars and potassium application on yield and quality of potato plant in 2006 season.
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‘e
Ky
'

a
.
VN

.Value%f following by the same letter{s) are not: significantly different 5%

: ] .No. of - Average . . 'l'otal' Specific N. P
Cu‘ltivar; K,0 3 tuber/ tpber Total yield -Dry rarbohydrates gravit%f - = -
o ‘ .K_g/fed. :'plant weight ton/fed. matter% Yo (g/cm) % content in leaves
T RE . g/plant N
o : 3 Second season . N
60 1667)gh {44270 m | 1280 | h [1922| k 40760 m [103| b [366| fo o200 i | 503 | h -
ol Soleka " +.80 7}33 cfg |448:70| 1 | 1281 | b |1974] jk_f4166] m_|104 | ab |368| fg [029|feghi | 563 | g "
b | 100 1800 cde 1450300 k | 1329 | h 11982 jk [4432] kI | 104} ab |372] f 0.31 |efeh | 672 | ¢
U120 867 be [46500] i | 13.69 [~h 2026 j. {4629| hij {106 | ab [376] ef | 036 Jedefe] 723 ] ¢~
60; 1633 h [50&00f h 16.69 | efg {22.73{cdef {45211 jk 1108 | ab 390 de 033 |efgh| 584 | g
"Safréﬁef; 80 667 gh [51300| g | 17.78 |bede |2292] cde [4737) gh. | 108 | ab | 392 ] d | 036 [cdefe] 694 |cdg,
- ., 1100 1767 |def |512.70] f 1812 | b {2217]bed |50.064 ef {107 ab 3961 d 040 |bede| 756 | b’
] 2120 1833 |bed [525.00] ¢ 1833 | b |2245] be {5159 cd [ 107 [rab | 398 d |046 | abc.| 793 | a
“- 1760 J633| h 1308701 t | 1623 | g 2084 i {4317 | [105|ab [344| i 024 hi | 564 | g
Hermine |30 1667 gh 1322701 s | 1649 | fg [2091] i [4580} ij |[106}ab |346 | hi |031 efgh]| 612 | f.
100 ['7.33 fefg 133830) r [17.01 | defg12002| i (4691 ghi {107 {"ab |353 |ghi [035 ]| defg| 632 | ™
1120° {8.00|cde |353,70{ q |.17.36 | cdef [20.13] hi. |50.89] de | 1.07 | ab | 352 | ghi | 0.38 [bedef] 682 | de
b ol 60, 1700 fgh l612:30{ d_|17.57 | bede [23.00[ cde [4934] f 1109 [ ab |429| ¢ | 039 [bedef| 7.07 | cd
d . | 80 [733]efe [62270] ¢ | 17.61 |bede[23.03] ab [52.39] ¢ [1.09] ab |467] b J045] bed.] 760 | b
Eden =100 [900] ab 1630701 b | 17.99 |.bed |2334] a |5480] b. |4109] a |472 Fb [048] ab | 791 | a
‘ - 120 <1967| a |64700| a | :19.49 a [2363] a [5623] a~ 108! ab {4790b {056 a 815 | a
‘60 :6.67] gh [41570] p |- 17%23 |cdefe|21.44|defp [4448| k | 107 ] ab | 353 ghi {027 ghi | 564 | g
S 80 [667]gh [43670) o § 17.60 |bede [21.74] ghi [4549] jk {107 | ab {361 |fgh [ 033 |efgh| 668 [-¢
-A..Dlamant-_' 100 | 700 fegh 44600 m |- 17:78 [-bede {2193 feh 4771 ¢ {108 ] ab [ 3.75 | ef | 0.38 |bedef] 6.74 | ¢
120" 1767 | def |#5700] § (218,13 | . bc |22.10) efg |49.19] £ | 108 | ab |38 | a |046| bc | 723 | .c

" STHAFGT .LNHHEI:I:{IG OL SYVAILTND OLVLOd MAN 40 SNOJSHY
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N, P and K concentrations in leaves

It 1s clear from Tables 4, 5 and 6 that the leaves of Eden cultivar had the
highest values in plant concentrations of N, P and K wh11e Hermine cultivar had
the lowest concentrations.

Increasing rate of potassfum significantly caused increment in N, P and K
content in the leaves. The rate of 120 kg of K,O per fed caused significant
increment in N, P and K content in leaves in the first season, while 100 and 120
kg of K,O per fed were not significantly different from each other in second
season as shown in Table 2.

The interaction of cultivars and potassium fertilization on nutrient content in
potato leaves indicated that Eden cultivar which received 120 Kg of K,O per fed
gave the highest value of N, P and K content, while Hermine cultivar treated
with 60 kg of K,O per fed gave the lowest value in the two seasons (Tables 5, 6).

Discussion

The response of various potato cultivars to fertilization treatments vary
according to their genetic potential. The detected differences among the five
potato cultivars could be attributed to their genetic features (Dogras et al., 1988)

Potato crop is a heavy remover of soil potassium, so application of potassium
fertilizer is very important to improve yield and quality of potato tuber. In this
study, increasing the rate of potassium fertilizer application enhanced vegetative
growth expressed as plant height, fresh and dry weight of haulm. This increment
may be due to increasing other growth parameters such as leaf area which
resulted in increasing light interception hence, increment in assimilate
production and crop growth as reported by Saha et al.(2001).

. Marschner (1995) reported that increasing p‘btassium application enhanced
nitrogen uptake and this may explain the increment in vegetative growth.

Potassium increased the average tuber weight and number of tuber per plant,
resulting in high total yield. This effect might be due to the important role of
potassium on the energy status of the plant, translocation and storage of assimilates
and maintenance of tissue water relations (Marschner, 1995 and Mengel, 1997).

Potassium not only improves yield but also benefits various aspects of quality
with increasing potassium application led to increasing number of stems and
number of leaves which resulting in increasing promoting synthesis of
photosynthates, increment in assimilate production and their transport to the
tubers, and to enhance their conversion into starch (Mengel and Kirkby, 1987).
Potassium improves the transfer of radiation energy into primary chemical
energy in the form of ATP (Mengel, 1997). This energy is required for all
synthetic process in plant metabolism, resulting in production of carbohydrates,
proteins and lipids, which express the quality of the crops. The high energy
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status in crops well supplied with potassium also promotes synthesis of
secondary metabolites, like vitamin C (Mengel, 1997) and all of these
contributions to the enhancement of tuber quality.

Differences among cultivars might be due to the genetical differences which
led to the differences in plant concentration of N, P and K in the two seasons.
The interaction effect was mainly dominated by the genetical potential of each
cultivar since the response of each of them differed to the same application rate
of potassium.

It could be concluded that the total yield and quality of tested pofato cultivars
were enhanced as rate of potassium fertilizer increased with the superiority of
Eden cultivar.
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