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ABSTRACT: The present Investigation was conducted to study the Interactive
.effect of nitrogen (N)rates of 120 and 180 kg. Fed-1 and soli-foliar combined
phosphorus (P) treatments on plant growth, tuber yield and tuber quality of potato,
Diamant variety (Solanum tuberosum L.), under relatively high pH soli. Seven P
fertl/lzation treatments were Investigated. Phosphorus treatments were the
combinations of two foliar concentrations, I.e., 500 and 1000 ppm P205 and basal
dressings of 0, '20 and 40 kg P205. Fed-1, In addition to the recommended rate of 60
kg P205. Fed-1 soli phosphorus as a check control. All 5011 phosphorus amendments
were applied before planting during soli preparation, whereas foliar treatments were
sprayed at complete plant emergence and at two weeks later.
The higher N application rate (180 kg. Fed-1) accelerated FW of foliage by 11% and
plant height by 6% during 1998 as compared to the lower N level. The Increase'of N
application rate from 120 to 180 kg. Fed.-1 enhanced tuber yield by 10-13%, In both
years. Soli application of 180 kg N. Feaf Increased percentage of leaf P by 4.5, 13.7
and 4.8% in 1997, and 2.3, 0 and 5% In 1998, at 40, 60 and 80 DAP, respectively. In
tubers, dry matter, starch and percentage of P did not respond" to the Increase of N
rate. On the contrary, higher tuber N (2-4%) and potassium (1-3%) were detetmlned as
N rate increased to 180 kg. Feaf

•

Soil amendment of 60 kg. PzOs. Fecff resulted in 17-34 and 11-22% higher FW of
foliage as compared to the other treatments during 1997 and 1998, respectively.
However, DW of foliage showed no response to any of the P application treatments.
Rates of soli P less than 40 kg PzOs. Feaf reduced plant height, regardless PzOs
concentration of foliar fertilization. Soli application of 60 kg and that of 40 kg PzOs
Feaf combined with 1000 ppm PzOs foliar spray consistently produced the highest
tuber yields and Increased percentage of tuber P and K in both years. Soil fertilization
of 40 kg PzOs. Feaf followed by foliar spray of 1000 ppm PzOs showed the greatest
percentage of leaf P at all sampling dates of 40, 60 and 80 DAP. Regardless foliar
concentration treatment, soil application of 40 kg PzOs. Feaf gave the highest
percentage of tuber potassium. It Is recommended, therefore, to apply 180 Kg N. Fed:'

combined with soil dressing of 60 kg PzOs. Feaf or 40 Kg PzOs. Fed.·f followed by'
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1000 ppm P20S foliar fertilization to produce optimum tuber yield of DIamant variety
under relatively high pH solis.
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INTRODUCTION
It Is generally accepted that the application of minerai nutrients Is required for

maximum potato production. Potatoes respond well to optimum fertilizer levels In
. tenns of both yield and quality. In the presence of sufficient potassium and
phosphorus, nitrogen markedly Increases the size of plant vegetative growth and leaf
area (RaJanna et al.,1987; Burton 1989; Harris 1992; Karadoan, 1995). Early optimum
nitrogen application also enhanced tuber yield (RaJanna et at, 1987; Sharma and
Arora, 1987 and 1990; Karadoan, 1995) which Is more likely due to the increase of
number of tubers per plant. On the contrary, excessive nitrogen can over stimulate
foliage growth,. delay tuber initiation, delay maturity and reduced tuber dry matter
(Voloshin, '1991). In addition, nitrogen application enhanced both leaf (Smith, 1968)
and tuber (Sharma and Arora, 1990; Koszaski et at, 1995) phosphorus uptake.

The need for phosphorus, like nitrogen, is critical during the early stages of plant
growth where normal meristem development and rapid plant growth are necessary for
high yield (Burton, 1989). Hence, it Is rather Important to Insure adequate phosphorus
availability to fulfill plant requirements, In order to accomplish high production of
potatoes. The positive effect of phosphorus on tuber yield (EL-Sayed and
Hamall,1991; Fontes anti Fontes, 1991; Khan, 1991) Is probably due to th& Increase In
tuber number (Sparrow et at, 1992), tuber size (Smith, 1968; Berestov, 1986) andlor
tuber Weight (Shanna and Arora, 1987). The application of phosphorus, however,
does not appear to have a marked consistent effect upon OM of the tubers. Burton
(1989) reported a fluctuate effect, whereas soli or foliar application of phosphorus
was found to Increase tuber OM and starch (EI-8ayed and Hamall, 1991).

Phosphorus uptake by potato plants Is Influenced by rate of application and level
of soli available phosphorus (Smith, 1968; Gupta and Saxena, 1981). Soli reactions
may affect the proportion of various elements absorbed by the plant. In Egypt,
phosphate fixation Is one of the reactions that occurs In the alkaline high pH solis.
That reaction transforms soluble phosphate to unavailable calcium forms. As a result,
phosphate absorption Is reduced with corresponding negative effects on the
devetopment of the plant (see Burton, 1989). One of the possibilities to augment the
supply of P under such conditions Is through foliar application which possess the
advantage of quick action. However, the amount of fertilizer that can be applied
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