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ABSTRACT

Two Field experiments on potato (Solanum tuberosum, L.) crop were carried out at El-Qanater
Horticultural Research station, Kalubiya, Governorate, Egypt for two successive seasons 2009
and 2010. The study concerned the use of different rates of potassium fertilization (72, 96 and
120 kg K,O/fed.) under different irrigation schedulings (40, 60 and 80 % from available water)
on potato crop in alluvial soil. Generally, in most cases, the treatment of the medium or/and
highest soil moisture level (60 and 80 % from available water) gave the highest significant
values for plant height, dry matter and K content of potato plant at 90 days from planting and
potato yield tuber ton/fed N, P and K contents in tuber in addition to, total soluble solids and
protein content in tuber as well as consumptive use. While the lowest one were recorded when
the lowest soil moisture level (40% from available water) was applied. Generally, all k rates
gave the highest significant values for all parameters under study. The second level of potassium
96 kg K,O / fed. achieved the highest significant values of dry matter, content of N and K at 90
days from planting as well as N content in tuber. Whereas, the high values of tuber yield, protein
content, water use efficiency and consumptive use were obtained when 120 kg K,Offed. was
applied. In most cases, the high levels of potassium under 80 % from available water gave
highest significant values for all parameters under study in both seasons.

Key words: Potato, yield and water use efficiency.

INTRODUCTION

Potato (Solanum tuberosum, L.) was selected far shudy due to its economic importance in
Egypt. It is the leading exportable vegetable aiod one of the important cash crops in Egypt.
One of the major production factors of potato s ploper irrigation, due to the fact that potato
is one of the drought sensitive plants which regppositively to irrigation Maintaining healthy
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and quality crop requires not only accurate cropgewaequirement determination, but also,
optimum water use efficiency [1]. For potato proiue in Kalubiya region, Egypt, irrigation is
needed, because rainfall occurred during growiag@e and stored soil moisture are insufficient
to provide potato water requirement to acquire dpémum yield. Drought stress is a major
adverse factor that can lower leaf water potentedding to reduced tuber and some other
responses and ultimately lower crop productivityand and semi arid zones. Soil moisture is
one of the severe limitations of crop growth espicin arid and semiarid regions of the world
as it has a vital role in plant growth and develeptrat all growth stages [2]. Early studies have
shown that water is the very important limitingttarcfor potato production and it is possible to
increase production levels by well-scheduled itiaprograms throughout the growing period
[3-8].

Moreover, fertilization especially potassium is swlered one of the most important factors
affecting the growth and yield of potato. Many i@sbers recorded an increase of potato tubers
yield as a result of increasing the levels of paitas (K) fertilization [9-10]. Such increases in
yield of potato tubers was either due to the foromabf large size tubers or increasing of the
number of tubers per plant or both [9]. Potassilso alays a key role in increasing crop yield
and improving the quality of produce [11].

Its role is well documented in photosynthesis,@asing enzyme activity, improving synthesis of
protein, carbohydrates and fats, translocation haft@synthetic, enabling their ability to resist
pests and diseases. Potato plants require nufoemnzyme functions and osmotic regulation
(cell structure and strength). The nutrient is highobile within conductive tissues and aids in
the transport of starch and sugars. Potash is seneal nutrient for all plants and has a major
effect upon yield and quality of potatoes as weltlee general health and vigour of the crop. It is
involved in regulating the amount of water in tHanp; in the absence of sufficient potassium
crops do not use water efficiently. Also adequattagsium levels in the plant help it to
withstand water stress during periods of droughtagsium plays a vital role in maintaining the
turgidity (rigidity) of plant cells. Because of itgery importance in turgor maintenance,
potassium is essential to obtain maximum leaf esittenand stem elongation. This helps to
achieve rapid ground cover so maximizing interea@ptf sunlight and thus the rate of growth in
the critical early periods of the growing seasoncihis of particular importance for spring sown
crops such as potatoes. Another need to ensuréeuate supply of potassium is because it
plays a vital role in the movement of sugars, poediuin the leaf by photosynthesis, to the tubers
where the sugars are converted to starch. Potagsiliralso contributes to various aspects of
tuber quality that may be vital for a marketablenpke. The balance between nitrogen (N) and
potassium supply is of particular importance fas ttrop.

The present investigation is, therefore carriedtowgtudy the effects of potassium fertilizer rates
on potato yield and its components as well as d@sronutrient contents under different levels of
soil moisture contents.

MATERIALSAND METHODS

Two field experiments were carried out at El- Qanatorticultural Research station, Kalubiya,

Governorate representing Clay loam soil during wheter seasons 2009 & 2010 to study the
effect of potassium levels under different irrigatischedulings (40, 60 and 80 % from available
water) on yield, its components and macronutrieotgents in leaves at 90 days from planting
and tuber at harvesting of potato crop and inclgdVater use efficiency (WUE) kg potatos /m3

water and consumptive use of water irrigation.

389
Pelagia Research Library



K. M. Abd El-Latif et al Adv. Appl. Sci. Res., 2011, 2 (2): 388-397

Some physical and chemical properties of the stusial which were measured and determined
before planting according to [12-13] were presemtetiable 1 and Table 2.

Experiments were arranged in a split plot desigtn fiour replicates. The plot area was 20 m2
(4x5) planted in ridges, 70 cm part, and 25 cm betwplants in which the main treatments were
devoted for irrigation schedulings (40, 60 and 80rétn available water, while the sub-ones

included soil applications of potassium fertilizates. Such treatments were as follows:-

. Irrigation treatments:

a- 40% from available water (AW 1).

b- 60% from available water (AW 2).

c- 80% from available water (AW 3).

. Potassium fertilizer rates

K fertilizer in the form of potassium sulphate (48%0) with four levels i.e., KO, K1, K2, and
K3 which were 0,72, 96 and 120 kg K20 /fed., refipely. The fertilizer was applied before
cultivation.

A basal application of nitrogen fertilizer was adds the rate 150 kg N / fed. as ammonium
sulphate (20.6% N) nitrogen was given in three eguo#ions. Phosphorus fertilizer was added
at the rate of 75 kg P205/fed. as triple superphatgp(37% P205) according to recommended
dose by Ministry of Agriculture and Land Reclamati&gypt) before cultivation.

Table 1: Physico - chemical properties of the soil

BD F.C | W.P| AW | Particlesizedistribution (%) EC. pH CaCO; | OM
Seasons| (gcm-) % Clay | Silt | Sand | Texture | (dSm™) | (L:25) %
2009 121 | 358 188 17.0 314 335 351 Cl] 1.4 775375 | 1.80
2010 124 | 36.00 185 175 32p 345 329 Cl] 110 078 360 | 1.65

CL: Clay loam; F.C: Field Capacity; W.P.: Welting point; AW: Available water; OM: Organic matter

Table 2: lonic properties of the soil

HCO; | so/” | ¢ | Na* | K* | ca® | Mg™ N | P | K
Seasons M mole L' ppm
2009 3.65 256 ] 40d 420 031 297 2.71 38.50 9.2193.30
2010 3.75 278 | 420 44p 04D 294 2.84 37.00  10[1890.40

N, P and K: Available.

Potato (Diamant, variety) were planted on 6th attdd@ February 2009 & 2010, respectively
and harvested after 105 days (21st and 23rd of R®P & 2010, respectively). Plant height
(cm) and dry weight of above - ground plant pgrtarnt (g/plant) were measured in five plants at
90 days from planting. Dry weight of tuber/ plagfplant) was estimated at harvesting in five
plants taken randomly from each treatment. Tulmev/ fied.) were also measured and recorded.

Plant samples after harvesting, dried at 70°C; mptpdigested and assigned for analyzing N, P,
K,. Nitrogen was determined using modified Kjeldahéthod, phosphorous was determined
colourimetrically using ammonium molybdate and ammm metavanadate according to the
procedure outlined by [13]. Potassium was deterchinsing the flame spectrophotometry
method [12]. A total soluble solid (TSS) in thedinepotato tubers sap was done using a hand
refractometer [14]. Protein content was calculdtednultiplying N content by 6.25 [15].

Actual evapotranspiration (ET) could be estimatedfthe soil sampling method and calculated
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according to the equation suggested by [16].

_ D.Bd.[Q2 — Q1]
B 100

Where:

CU = actual evapotranspiration.

D =the irrigation soil depth (cm).

Bd = bulk density of soil (g/cm3).

Q2 = the percentage of soil moisture two days aftiggation.
Q1 = the percentage of soil moisture before neigation.

The sum of results of each formula for all layef®-d5, 15-30, 30 - 45 and 45 - 60 cm for all
irrigations represents the seasonal Cu within titeeesoil depth of 0 - 60 cm. over the entire
season.

Water use efficiency (WUE) is used to describe riHlationship between production and the
amount of water used. It was determined accordirthe [19] is defined as:

Crop Yield (kg/fed.)
Total amount of water delivered to the crop (m3/fed.)

WUE =

The results were statistically analyzed using Mstamputer package to calculate F ratio
according to [17]. Least significant differencesthoel (L.S.D) was used to differentiate means
at the 0.05 level [18].

RESULTSAND DISCUSSION

Dry matter and plant height aswell asN, P, and K content at 90 days from planting.

Data presented in Table (3) shows that the higketmoisture level (80 % from available
water) gave the highest significant values for plagight and dry matter of potato plant at 90
days of planting, whereas, the lowest values wecerded when the lowest soil moisture level
(40% from available water) was practiced in botassems. For N content in leaves, the highest
significant values were obtained when 40 % fromilalse water is applied, while, the
treatments of 60 and 80 % from available water gaeelowest values in both seasons. On the
contrary, the 2nd and 3rd levels from filed capagéve a pronounced significant effect on K
content in/ leaves at 90 days from planting conmghavigh the 1st levels from filed capacity in
both seasons. While, P content in leaves wasnédctdtl by irrigation levels in both seasons.
These results are in harmony with those reported[18} who found that plant height
significantly increased with increasing the amouwftirrigation water. [20] reported that
application of K increased potato plant height.][@ho showed that high irrigation caused high
values of K content of plant foliage. On the othand, [22] reported that high irrigation was
associated with low N content in potato foliage.

The effect of potassium fertilizer rates, data tatad in Table (3) show that the 120 kg k20/ fed.
gave the highest significant values for plant heigbmpared with other treatments in both
seasons. On the other hand, the best dry matieawés at 90 days was recorded when 72 or /
and 96 kg K20/ fed. are applied compared to contedtment (without K fertilizers) was
practiced in both seasons. Whereas, N contentireteat same time was increased significantly
by addition 96 kg K20/ fed. compared with otheratreents under this study in two seasons.
Potassium content in leaves is affected signifigaby all K rates compared with control
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treatment (without K fertilizers), while, P contantleaves wasn't affected by K rates in both
seasons. This increment in vegetative growth ofatooplants by increasing the levels of
potassium fertilizer application may be due to tb&e of potassium on plant nutrition, i.e.
promotion of enzymes activity and enhancing thendi@cation ofassimilates and protein
synthesis. In this connection, [23-24] reported thighest content of N, P and K was caused by
highest level of N, P and K fertilization. [25] fod that the vegetative growth parameters i.e.
plant length, and dry weight of leaves and shoagevgradually and significantly increased by
increasing the level of potassium application frédn 80 up to 120 kg K20O/fed.

Table (3): Effect of K levelson dry matter, plant height aswell asN, P, and K content soil moisture deficit
levels at 90 days of planting in both seasons

Season 2009 | Season 2010
Treatments "flt 90 days -
Content g/kgin Content g/kgin
plant | Dry leaves Plant | Dry leaves

soil moisture levels height | matter | N P K | height | matter | N P K
40% AW 53.69| 30.33 23.672.49|25.98 49.34| 29.06| 23.002.31| 25.35
60% AW 63.84| 40.68 21.64.61|27.17 56.09 | 37.56| 20.922.48| 26.40
80% AW 72.34| 46.14| 22.22.60(28.03 61.91| 47.08| 21.612.48| 27.05
L.SD 2.196| 1.29| 090 NS | 0.86] 1.06 | 3.20 | 0.87 NS | 0.87

K-fertilizer rate
72 kg KO/fed. (Ky) 64.34 | 41.07| 22.452.61|28.41 53.23 | 36.41| 21.782.46| 27.71
96 kg KO/fed. ( Ky) 67.00| 43.83] 24.022.55|28.90 59.11 | 43.55| 23.342.36| 28.30
120 kg KO/fed. ( Kaj) 69.12 | 42.79| 22.702.60(29.23 62.00 | 43.47| 21.782.46| 28.34
Control (without K-fertilizer) | 52.70| 28.51| 20.842.50|21.71 48.77 | 28.18| 20.482.41| 20.72
L.SD 1.64 | 2.830] 0.70 NS | 0.95| 1.81 1.98 | 0.96 NS | 1.10
irrigation water deficit * K- rate

40% AW + K, 55.34 | 31.53| 25.212.42|27.34 46.01 | 28.31| 24.672.47| 26.86
40% AW + K, 56.33| 33.73| 24.642.51|27.39 53.33| 32.10| 24.012.22| 26.93
40% AW + Kg 59.04 | 34.43| 24.002.51|28.24 56.33 | 33.21| 23.332.25| 27.63
40% AW + Control 44.08 21.63 20.82.53|20.96 41.67 | 22.64| 20.002.30| 20.00
60% AW + K, 63.66 | 42.51| 19.172.80|27.90 51.34 | 30.76| 18.002.45| 27.06
60% AW + K; 68.34 | 46.03| 25.082.58|29.04 60.66 | 45.93| 24.672.45| 28.73
60% AW + Kg 69.68 | 44.71| 21.742.62|29.24 63.66 | 45.27| 20.672.55| 28.27
60% AW + Control 53.67| 29.47 20.52.45|22.50 48.68 | 28.28| 20.332.45| 21.53
80% AW + K, 74.02| 49.17| 22.992.63|29.99 62.34 | 50.15| 22.672.45| 29.21
80% AW + K; 76.33| 51.71| 22.352.57|30.28 63.34 | 52.61| 21.332.40| 29.23
80% AW + Kg 78.65| 49.24| 22.372.67|30.20 66.02 | 51.93| 21.332.57| 29.11
80% AW + Control 60.36) 34.42 21.12.52|21.66 55.96 | 33.62| 21.1j02.48| 20.63
L.S.D.0.05 2.68 490 | 1.150.33|1.55| 296 | 3.43| 157 NS | 1.79

AW: Available Water

Regarding the effect of interaction between iriigatreatments and K levels, results reveal that
the highest mean values of plant high were recovaeeh the % level of potassium fertilizers is
applied under 80 % from available water in two seas On the other hand, the lowest values
was obtained when thé'levels of potassium fertilizers was applied unée from available
water, whereas, the same trend was observed wharoktreatment (without addition of K
fertilizers) under 60 % from available water insfiseason and 40 % from available water in
second season respectively. The significant vatdiely matter of potato plant at 90 days was
observed when all treatments of K fertilizers un8@ér% from available water compared to
control treatment (without addition of K fertilizgrunder 40 % from available water in both
seasons. For N content in leaves of potato at 98 dé planting, the rate of 72,R kg/fed.
under 40 % from available water has increased fagnitly the N contents in first season, while,
the lowest one was obtained when treatment of,@2Kg/fed. under 40 % from available water
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is practiced. But in the second one N contentiilm@gased significantly when 72 or and 98K
kg/fed. was applied under 40 % from available watdrereas, the control (without addition of K
fertilizers) with all irrigation treatment decredssignificantly N content of leaves at 90 days
from planting. Phosphorus content in leaves atl®@s was increased significantly by thé 1
level of K (72 KO kg/fed.) with 60 % from available water, whilagtlowest one was recorded
when 72 k O kg/fed. with 40 % from available water and/ontol (without addition of K
fertilizers) under 60 % from available water wemagbiced in the first season. Conversely, P
content in leaves at 90 days wasn't affected bgrauted treatments in the second seasons. With
regard to potassium content in leaves of pota@atays, data reveal that the all treatments of K
levels under 80 % from available water gave théést) values compared to control (without
addition of K fertilizers) under all treatments iafigation in both seasons. In this connection,
[26] pointed out that the lower water loss of ptanell supplied with K is due to a reduction in
transpiration rate, which not only depends on thmatic potential of the mesophyll cells but is
also controlled to a large extent by the opening @osing stomata and also found that the low
water loss of plant well supplied with K+ was doeatreduction in transpiration rate.

Yield ton/fed. of potato tuber aswell asN, P, and K content in tuber.

Data presented in Table (4) show that the treatnehi80 % from available water gave the
highest significant values of potato yield tubar/ted., while, the lowest one was recorded when
the treatment of 40 % from available water was tirad in both seasons. Data also reveal that
the N, P and K contents in tuber were increasexifgigntly when 60 % from available water
was used in both seasons, whereas, the lowest asmehlgerved when 40 % from available water
was applied in % season and N and K only ifi' dne. On the other hand, the lowest P- content
in tuber was recorded by 60 % from available watdhe first season. [3-8.] Also, [27] found
that tubers yield were highest in the 75-80% atéslavater. This was equivalent to a water
requirement of 460 - 480 mm / season. [28] fourad thber yield decreased with decreasing soil
moisture with the greatest reduction at 45% AW.

Examining the effect of potassium levels on potagdd tuber ton/fed., the highest significant
values were obtained when plants treated with 120 kg/fed. compared to other treatments of
K fertilizers, while, the lowest one were recoragaen control (without addition of K fertilizers)
was practiced in both seasons. N content in tubsriicreased significantly by adding 940k
kg/fed., while, P content has increased when A kg/fed. was applied, at the same time as, K-
content in tuber has increased by adding the tagél lof K fertilizers (120 KO kg/fed.). On the
other hand, the lowest N, P and K contents wererdec when control (without addition of K
fertilizers) was practiced in both seasons. Thesdrwas obtained by [25found that the total
tuber yield was gradually and significantly incre@swith increasing the level of potassium
application as shown in both growing seasons. Alsey concluded that the nutritive values of
potato tubers were significantly affected by patassapplication from (40, 80 up to 120 kg
K,Olfed.).

With respect to the interacted factors under thuslys data tabulated in Table (4) reveal that the
high level of K fertilizers (120 K20 kg/fed.) gatke high significant values of potato yield
tuber ton/fed. under 80 % from available water, nghs, the lowest one was recorded when
control (without addition of K fertilizers) with 4% from available water was practiced in both
seasons. Alternatively, K3 and K2 had a similaeeifion potato yield tuber ton/fed. under 80 %
from available water in 2nd season only. For theaddtent in potato tuber, 96 and 120 k20
kg/fed. with 60 % from available water gave a samikignificant effect compared to other
treatments, while, P content was affected sigmfigaby 1st and 2nd levels of potassium
fertilizers with 60 % from available water. Thedtment of 120 K20 kg/fed. under 80 % from
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available water gave a highest significant valu&-o€ontent in potato tuber in both seasons. On
the contrary, in most cases the control (withoutitwh of K fertilizers) with any treatments of
irrigation gave lower significant values of N, Pdak contents of potato tuber in both seasons.
Increased irrigation from 40% up to 80% from auadawater caused increased in yield of
potato tubers. The extent in yield increase seernediderable to a level which led to increase
uptake of N, P and K. Increased soil moisture seetodave facilitated availability of K since
with increased irrigation there is an increase indake. Similar results were obtained by [26].

Table (4): Effect of K levelson yield ton/fed. of potato tuber and N, P, and K content in tuber soil moisture
deficit levelsin both seasons

Treatments _ Season 2009. . Season 2010.
yield content g/kgin tuber yield | content g/kgin tuber
soil moisture levels ton/f N P K ton/f N P K
40% AW 753 | 11.86] 2.770 13.61 6.16 11.25 2|683.48
60% AW 9.66 | 13.47| 3.215 1398 791 13.01 3|1¥3.87
80% AW 1049 | 1245 2.659 13.88 9.22 12.01 2,663.74
L.SD 0.31 0.52 0.10 0.27 0.81 0.42 0.260.14
K-fertilizer rate
72 kg K, ,0Offed. (K 1) 9.24 | 11.75| 3.03| 1381 7.66 11.12 2|9%3.61
96 kg K,Offed. (K ) 10.06 | 13.71] 3.00| 14.12 8.38 13.23 2(923.94
120 kg K,0/fed. (K ») 10.31| 13.32| 2.83| 14.39 894 12.Y8 2(784.31
Control (without K-fertilizer) 7.30 | 11.60| 2.67| 1285 6.07 11.23 2|692.93
L.S.D 0.18 0.39 0.19 0.16 0.54 0.49 0.240.29
irrigation water deficit * K- rate
40% AW + K ; 754 | 12.22| 258| 13.74 651 11.67 2|523.53
40% AW +K, 793 | 12.66| 2.83| 13.79 6.45 12.01 2|673.55
40% AW + K 8.68 | 11.68| 296| 14.04 7.17 11.01 2|823.98
40% AW + Control 597 | 10.88| 2.70| 1290 452 10.33 2|682.87
60% AW + K 935 | 11.77| 3.73| 1384 755 11.01 3|583.73
60% AW +K, 11.26 | 14.85| 3.48| 1438 859 14.67 3|354.17
60% AW +K; 10.36 | 15.25| 291| 1472 875 14.67 2/904.63
60% AW + Control 7.65 | 12.03| 2.73| 1288 6.7% 11.67 2|852.93
80% AW + K 10.82 | 11.27| 2.77| 13.85 892 10.67 2|753.57
80% AW +K, 10.98 | 13.63] 2.68| 14.28 10.11 13.01 2(7p4.11
80% AW + K3 11.88 | 13.02| 2.62| 1442 10.89 12.67 2(624.31
80% AW + Control 8.29 | 1190 257| 1281 6.9%5 11.69 2|522.97
L.S.D. 0.05 0.30 0.63 0.31 0.26 0.88 0.81 0.400.48

AW: Available Water

Total soluble solids and protein in potato tuber as well as water use efficiency and
consumptive use

Available data in Table (5) revealed obviously ttieg total soluble solids and protein content in
tuber and consumptive use were affected signifigdoyt irrigation treatments, the treatment of
80 % from available water gave a highest significaatues, while, the lowest one were obtained
when 40 % from available water was applied in be¢hsons. On the other hand, water use
efficiency wasn't affected significantly by irrigah treatments in both seasons. Similar results
were recorded by; [29] shown that the seasonal m@asumptive use by potato grown at
Qalubia region, Egypt, varies between 300.4 mm4ik®l3 mm. The variation is mainly due to
climatic conditions and to the irrigation treatmenthe highest water use value was obtained
under the low water deficient. Increasing soil muis stress by prolonged irrigation intervals
resulted in decreasing water consumptive [&8. reported that increased irrigation caused very
slight increases in TSS. [30] found that proteinteat increased with increasing irrigation.
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For the potassium rates, the high level of potasdertilizer (120 KO kg/fed) gave the positive
significant of all parameters in Table (5) compaseith other levels of potassium in both
seasons. Whereas, the lowest one were obtained edmdrol (without addition of K fertilizers)
was practiced with one exception, for total solubtdids wasn't affected significantly by K
fertilizer rates in first season only. On the cantr K;, K, and K had a similar significant effect
of water use efficiency in first season only. [3&ported that tuber protein content increased
with increasing K application.

Table (5): Effect of K levelstotal soluble solids and protein in potato tuber aswell aswater use efficiency
(WUE) kg potato tuber/m?irrigation water and consumptive use (CU) mm soil moisture deficit levelsin both

seasons
Treatments Season 2009 Season 2010

soil moisture levels TSS gl pg/’lt(‘;i” WUE | CU |TSSg p;‘/’lt(‘;i” WUE| C U
40% AW 43.78 | 72.73| 5.05 353\742.82| 71.71| 4.19363.3

60% AW 44.28 | 84.42| 5.50% 412.A3.26 | 83.54| 4.43424.1

80% AW 47.17 | 88.40| 5.64] 437/846.10 | 87.33| 4.66472.8
L.SD 0.69 1.26 NS | 5.92 0.87 1.31| NS| 2.69

K-fertilizer rate

72 kg K;Olfed. (Ky) 44,70 | 79.59| 5.40 405543.60| 78.56| 4.3(0422.9
96 kg KO/fed. (Ky) 4531 | 81.88| 5.76 413.544.32 | 80.83| 4.59431.3
120 kg KO/fed. ( Ka) 4550 | 89.97| 5.79 422.744.45| 89.06| 4.81439.8
Control (without K-fertilizer) 4481 75.96 4.64 3@B 43.86| 75.00, 4.01386.3

L.SD NS 1.11 | 0.68]| 8.11 0.85 1.20 | 0.322.99

irrigation water deficit * K- rate

40% AW + K 4 4279 | 72.18| 5.05 355/%41.70| 71.10| 4.26363.9
40% AW +K, 4416 | 73.92| 5.24) 360/%43.13 | 72.92| 4.1%369.8
40% AW + K, 44.37 | 79.25| 5.53 373\743.43| 78.25| 4.53377.1
40% AW + Control 43.79 | 65.57| 4.37| 325|043.03 | 64.58| 3.84342.3
60% AW + K 4416 | 82.19| 5.31] 419,243.07 | 81.25| 4.19429.2
60% AW +K, 44.01| 85.20| 6.25 428/843.10| 84.16| 4.6%439.6
60% AW + K3 44.75| 98.59| b5.67| 434/843.63 | 97.92| 4.67446.0
60% AW + Control 4422 | 71.70| 4.78 366/343.23| 70.83| 4.21381.5
80% AW + K 47.14 | 84.40| 5.83 441/946.03 | 83.33| 4.46475.7
80% AW +K, 47.74 | 86.51| 5.79] 4511246.73 | 85.42| 4.97484.4
80% AW + K3 47.39 | 92.06| 6.16] 459.746.30 | 91.00| 5.23496.2
80% AW + Control 46.41| 90.61| 4.78 398,245.33| 89.58| 3.97435.0

L.S.D.0.05 1.47 1.82 1.11| 13.241.39 1.96 | 0.514.88

AW: Available Water

As a general view, data of interacted factors urtties investigation illustrate in Table (5)
indicate that the all treatments of K levels with 8 from available water gave a highest
significant value of total soluble solids, whildjet lowest one was obtained when control
(without addition of K fertilizers) or/and Kunder 40 % from available water was practiced in
both seasons. For the protein content in potaterfube 2% level of K fertilizer (96 KO kg/fed.)
with 60 % from available water has increased sigaiftly protein content in first season, but in
the 2 one the higher level of K fertilizer (120, kg/fed.) with 60 % from available water
gave highly significant in same one. Whereas, tloégepn content was decreased significantly by
adding control (without 60 % from available waterlist and 2nd seasons respectively. In most
cases, water use efficiency was affected signifigamhen potassium is added by any rates with
any soil moisture levels in this study comparecaatrol (without addition of K fertilizers) in
the first season. In 2nd one the K2 and K3 with%80from available water had a similar
significant effect, while, the lowest one was resal when control (without addition of K
fertilizers) under 80 % from available water is addAdditionally, data reveal that the treatment
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of 120 K20 kg/fed. with 80 % from available watexvg highly significant in consumptive use
in both seasons, even as, the lowest one was ebtauen control (without addition of K
fertilizers) under 60 and 40 % from available wavess added in 1st and addition of K
fertilizers) or/and K1 under 40 and 2nd seasorspeaetively.

CONCLUSION

Potato is sensitive to water stress and irrigatiaa become an essential component of potato
production in comparison with the other crops. Bsitam is the nutrient taken up by potato in
the greatest quantity; it also takes up much nénognd appreciable amounts of phosphorus,
calcium, magnesium and sulphur. Therefore, basedwater use efficiency values, it is
recommended that potato cv. Diamant should belifedi within (120 KO kg/fed.) with
irrigation of 80% from available water to achiete bptimum quantity and quality of tuber yield
and water use efficiency.
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