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ABSTRACT

This investigation was carred out in 2000 and 2001 growing seasons to study the leaf
mineral content, vield and fruit quality of Fiorda Prince peach trees as affected by four ieveis of
potassium sulphate (0,250,500 and 750 giree) by soil or foliar application. Regardiess of
appiication method, potassium sulphate increased leaf potassium and decreased leaf calcium and
magnesium content during both seasons, and leaf manganese and phosphotus in the second
season only. in addition, yield, fruit weight, TSS, acidity had increased during both seasons with
potassium application. No differences were found between the four potassium levels in their effect
on leaf nitrogen, zinc and iron content and fruit firmness during both seasons. Follar application
resulted in the highest leaf phosphorus, potassium and frult TSS during both seasons. On the
other hand, the sol application resulted in the highest leaf iron during both seasons, and
magnesium and manganese in the second season only. However, no differences between the two
methods of application (soil or foliar) were observed in leaf nitrogen, calcium and zinc contents,
yield, fruit quaiity, fruit irmness and acidity during both seasons.

INTRODUCTION

Potassium deficiency of peaches has been a serious problem dating
back many years (Evans ef al., 1977). Potassium deficiency symptoms appear
as pale chiorotic leaves in early fo midsummer, subsequent ieaf scorching,
shoot dieback and sunbumed fruit. The soils in most of these potassium
deficient areas are fine textured, readily “fixing™ potassium festilizer applied to
the soil. Thus, the most common method used to comrect the deficiency has
been to apply massive doses of potassium sulphate drilled 15-20 cm deep in
several bands along the tree rows (Uriu et al, 1980). Even that treatment,
however, does not always correct the deficiency. There is a continuing need for
better ways of fertilizing with potassium. The present work was carried out to
determine the ieaf mineral content, yield and fruit quality of Florda Prince peach
trees as affected by four levels of potassium suiphate and two application
methods. '

MATERIALS AND METHODS

The present study was carried out during 2000 and 2001 growing
seasons on six-year-old Florda Prince peach trees (Prunus persica, B) grown in
a private orchard at El Tath region, EI Behera Govemorate. The trees were
budded on Nemagard rootstock, grown in clay soil with pH=75and EC=0.3m
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mohs/cm?, spaced at 4x5 meters and imigated with Nile water at 20-25 days
intervals. The trees were annually fertilized with organic manure at a rate of 20
cubic meters per feddan in November, ammonium sulphate at a rate of 2.5 kg
per tree, in two equal doses in mid February and mid April and calcium super
phosphate at a rate of 1.0 kg per tree in mid February. Water table was at about
100 cm from soil surface.

Thirty two trees, as uniform as possible, were chosen for the present
study and treated with potassium sulphate (48% K;0) at rates of 0, 250,500,
750 ghtree either as foliar spray or as soil application at three equal doses in the
first week of February, March and April. Foliar spray treatments were applied
during the period from early February to mid April and each tree was subjected
to 10 sprays during this period. Spray treatments were 0.000, 0.500,1.000 and
1.500 % potassium sulphate, which- represent 0, 250, 500, 750 gm K.SO,,
respectively.Each tree received five liter of solution .per spray. Control trees
were sprayed with water only. The experimental ireatments were arranged in a
randomized complete block design and the treatment was replicated four times
with one tree in each replicate, i.e. 4 potassium sulphate levels x 2 application
methods x 4 replicates = 32 trees

In early May, a leaf sample of 30 leaves was collected from each
experimental tree from the middle part of the outer shoots and washed with tap
water, distilled water and oven dried at 70 °C to a constant weight. The dried
leaves were ground and digested with sulphuric acid and hydrogen percxide
according to Evenhuis and De Waard (1980). Suitable aliquots were taken for
the determination of mineral elements. N and P were determined colorimetrically
according to Evenhuis (1976) and Murphy and Riley (1962), respectively, K was
determined by flamephotometer, while Ca, Mg, Fe, Mn, Zn and Cu by Perken
Elemer Atomic Absorption Spectrophotometer.

At harvest time, ie. early May, the yield was recorded as fruits weight
per tree. From the yield of each experimental tree, 40 fruits were taken at
random for the determination of fruit quality. In each fruit sample, fruit weight
was recorded and firmness was determined by Magness and Taylor (1925)
pressure tester. In fruit juice, TSS were determined by a hand refractometer
and acidity as malic acid by titration with 0.1 N sodium hydroxide.

The data obtained throughout the course of this study were statistically
analyzed using the analysis of variance as iliustrated by Snedecor and Cochran
(1972). ,

RESULTS AND DISCUSSION
1.Leaf mineral content.

The data conceming the effect of different potass:um fertilization rates on
the leaf mineral composition of Florda Prince peach are presented in Tables 1
and 2.
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a. Nitrogen

The data of the present investigation indicated that during both
seasons the leaf nitrogen concentration was not greatly affected by
potassium fertilization. These findings might support those obtained by
Smith et al., (1985), Plisek (1987), Ahmedullah ef al.,, (1887), Kassem
(1991) and Abd el Al ef al, (1994) who reported that potassium
fertilization had lite or no effect on the leaf nitrogen content On the
other hand, Awada and fLong (1980) and spires (1984) conciuded that
the application of high potassium rates caused a linear reduction in the
leaf nitrogen content.

b. Phosphorus

As for the effect of potassium fertilization on the phosphorus
concentration of peach leaves, the data of the first experimental season;
2000, indicated that the addition of potassium to peach trees did not affect
the leaf phosphorus content. in 2001, however, the potassium fertilization at
a rate of 750 g potassium sulphate /iree caused a significant decrease in
leaf phosphorus content as compared with 500 g and the contro!. Significant
difference was aiso found between 250 g and control treatment. Forsyth and
Webster (1971), Spiers (1984), Smith ef al, (1985) and Abd ElAl et al,
(1994), reported that the potassium fertilizaticni did not affect the leaf
phesphorus. Nevertheless, Ludders ef al, (1974) and Awada and Long
{1980) found that potassium fertilization tended to &ecrease the leaf
phosphorus content.

c. Potassium

This data revealed that applying potassium to peach trees
increased their leaf potassium during both seasons (Table 1}. In the
first season, 750 g potassium sulphate treatment significantly
increased leaf potassium content than the control. In the second
season, the experimental trees treated with 250 or 750 g potassium
sulphate per free had significantly higher leaf potassium than the
other treatments. These findings supported those previously reported
by numerous investigators. For example, Keleg et al,(1977) on
almond, Cline and Bradt (1980) on grape ,Ahmeduilah ef a/.,(1987) on
- grape, Kassem (1991) and Abd El Al (1994) on mango found that
fertilizing fruit trees with potassium increased their leaf potassium
content. Meanwhile, Plisek (1987) reported that there was essentially
no difference in potassium content between leaf sampled from tree
that had or had not received potassium fertilizers.
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d. Calcium and Magnesium

The data tabulated in Table (1) showed that applying potassium
fertilizers to Florda Prince peach trees appreciably decreased the leaf
calcium and magnesium content during both seasons. The influence of
potassium in depressing calcium and magnesium absorption by fruit
trees had been pointed out by previous numerous investigators such as;
Forsyth and Webster (1971), Ludders et al, (1974), Awada and Long
(1980), Basso et al., (1983), Hiroce ef al, (1984) and Kassem (1991),
they all found that potassium fertilization aggravated or induced calcium
and magnesium deficiency. Furthermore, Cain (1953) concluded that
translocation and redistribution factors are responsible for the
antagonistic effects observed in the leaves, and if there is a real
antagonistic action between potassium and magnesium it appears to be
in the transport regulatory mechanism. Moreover, Cberly and Bognton
(1968) stated that, there seem to be evidence that factors enhancing
potassium absorption might decrease that of calcium in appie trees.

e. lron, Zinc and Manganese

As for the leaf micronutrients, it was noticed that regardless of
potassium application method, the data of the present study indicated that
the concentration of iron and zinc in leaf tissues was not greatly affected by
potassium fertilization during both seasons (Table 2). The leaf manganese
content decreased by the potassium fertilization in the second season,
whereas in the first season no significant differences were found between
the peach that had or had not received potassium fertilizers. These results
seemed to be in agreement with those reported by Sadawski ef al,, {1978),
Spiers (1984), Smith ef al, (1985) and Kassem (1991) who reported that
potassium fertilization did not affect ieaf iron, zinc or manganese content.

The data representing the effect of the two potassium application
methods (soil or foliar) on the leaf mineral content of Florda Prince peach
frees are presented in Tables 1 and 2. The results generally indicated that
the soil application resulted in the highest leaf iron, during both seasons,
magnesium and manganese in the second one and the lowest leaf
potassium and phosphorus during both seasons. The data also indicated
that the leaf nitrogen, calcium and zinc were not affected with different
potassium application methods during both seasons.

Keleg et al., (1977} working on almond trees found that the potassium
foliar sprays increased leaf potassium content. Khamis ef al., (1994) on pear
and peach found that the soil application increased leaf nitrogen content,
whereas foliar application increased leaf phosphorus and potassium and
decreased leaf calcium contents in both species. Abd el Al (1994) on mango
found that the soil application had no clear effect on the leaf nitrogen,
potassium and phosphorus content.
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2.Fruit Quality:
a. Yield ,

Regardless the methods of application, the present results listed in Table
(3) showed that, in both seasons, the average fruit yield was significantly higher
in trees received either 500 or 750 g potassium sulphate per tree than that of
the control. These results are ,generally, in line with those reportad by Bruchholz
and Fiedler (1979) on apple trees, Awada and Long (1980) on papaya plants
and Smith ef al. (1885) on pecan. They all found that potassium fertilization
showed a great effect on the yield of the trees. On the other hand, Cummings
(1965) on peaches, Keleg ef al., (1977) on almond and Ahmedullah ef al.,
(1987) on grapes. They all reported that the addition of potassium fertilizer did
not increase the yield.

Data also revealed that, during both seasons, no significant differences
were found between the peach trees applied with potassium either to the soil or
as foliage sprays in their tree yield. This seemed to agree with results obtained
by Keleg ef al, (1977} on aimond trees. They found that neither soil nor foliar
application of potassium sulphate had any appreciable effect on the yield of
trees.

b. Fruit Weight

' Regardless of methods of application, the data in Table (3) showed that
the potassium fertilization tended to increase the fruit weight during both
seasons. The addition of 750 g potassium suilphate per tree significantly
increased average fruit weight than the other treatments in year 2000, whereas
in year 2001, 500 g and 750 g significantly increased the fruit weight than the
control. These results were in agreement with those obtained by Ahmeduilah et
al, (1987) on grapes and Kassem (1991) on appie who found that the
potassium fertilization increased the fruit weight or size. Beattie (1954) pointed
out that the effect of potassium upon fruit size would probably be related to the
role of potassium in carbohydrate translocation.

The data conceming the effect of methods of application on the average
fruit weight, presented in Table (3), revealed that during both seasons, no
differences were found between the soil and the foliar appiication in their fruit
weight. Abd el Al ef al, (1994) found that the methods ofapphcatson (soil or
foliage) had no significant effect on fruit weight

C. Fruit Firmness

Regardless of methods of application, the data in Table (3) showed that
the fruit firmness at harvest time was not significantly affected in both seasons
with potassium fertilization.These findings completely agreed with those

previously found by Forsyth and Webster (1971), Bramlage et al., (1985) and
Kassem (1991).
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The data on methods of application showed that fruit firnness was not
affected during both seasons, {Table 3)

d. Total Soluble Solids:

The data of the present investigation indicated that, in both seasons,
regardiess of application methods, the potassium fertilization tended to increase
the fruit total soluble solids (Table 3). The addition of 500 and 750 g potassium
sulphate per tree in 2000 and 2001 seasons significantly increased the fruit total
soluble solids than the control. The fruits harvested from trees treated with 750 g
potassium sulphate per tree had significantly higher total soluble solids content
than those received 250 g per tree. Similarly, Cline and Brandt (1980) on grape
and Abd el Al(1994) on mango reported that the potassium fertilizer increased
fruit total soluble solids. On the other hand, Keleg ef al., (1981) and Kassem
(1991) found that the potassium fertilizer did not affect the total soiuble solids of
the fruits.

As for the effect of application methods, the data in Table (3) revealed
that, regardiess of potassium rates, the foliar application significantly raised total
soluble solids than the soil addition during both seasons. The same findings
were also reported by Abd E! Al ef af., (1994) working on mango fruits.

e. Fruit Acidity:

The data conceming the effect of potassium sulphate on the acidity of
Florda Prince peach fruit are listed in Table (3). The data indicated that all
potassium fertilization rates (250, 500 or 750 g K,SO, ftree), regardless of
application methods, significantly increased the fruit acidity content during both
seasons. Similar results were found by Cummings and Reeves (1971),
Meheriak and Lau (1979), Fallahi et al., (1985) and Kassem (1991). For
example, Cummings and Reeves (1971), working on peaches, reported that
acidity was positively related to potassium. They added that the lower hydrogen
ion concentration with the concomitant positive correlation between potassium
supply and total organic acids as potassium was increased.

Data also revealed that, during both seasons, the fruit acidity of Florda
Prince peach was not affected by the methods of application (either by soil or
foliar application). These results agreed with previous findings of Abd EL Al et
al., (1994) on mango, found that the methods of application had no significant
effect on fruit acidity ' '

Vol. 7 (1),2002  108-



60T 2002 ‘(1) L 'IoA

Table 1. Effect of potassium soil and foliar applications on leaf macre elements content (%on dry weight basis) of Florda Prince
peach trees in 2000 and 2001.

Nitrogen % Phosphiorus % Potassium % Calclum % Magnesium %
Treatments Folior
KzS0uAree Soll sol Follar Soi Follar Sall Foliar Soil Foliar
()] Application Appli:atjo Mean Application  Application Mean Application  Application Mean Application  Application Mean Application  Application Mean
2000 '

o 54 Z10 202 022 Y] 023 T8 788 88 T8 25 702 B4 042 FT)
250 197 195 187 022 D24 0.23 168 73 167 106 200 158 038 038 038
0 222 224 223 020 028 023 183 1.80 172 210 1.86 1.06 028 036 0.a7
50 202 246 2.24 o019 025 022 169 196 183 190 196 163 0.8 038 038

Means 504 779 . ¥ 0.25 - 180 1.79 - 199 187 N 5.0 038 -
LS.D Trestme  thods  TXM  Trestmant Msthads  TxM  Treatmant Methods  TM  Treatment Methods  TxM  Treatment Methods  TxM
005 NS NS NS NS 002 004 oM o008 018 0z NS 010 001 NS, - 008

) 213 FAT Z15 K] B o3 197 188 5 R 215 3] 044 GA 043
25 228 212 220 oz8 020 028 200 245 223 244 200 207 038 036 037
0 232 238 235 027 033 030 180 241 215 203 218 211 0.42 038 G40
750 2.20 238 228 022 027 0.25 222 232 227 108 108 1.97 038 04 03

Maans 273 226 - 025 0.3 - 202 237 . 2.10 207 . o1 038 .
LSD TrealMe  Methods  TxM  Treatment  Methods  TeM  Trealment  Msthods T Treatmert  Methods  TxM Treatment  Methods  TM
0o NS NS NS 004 om 008 023 0.18 o032 020 NS 028 002 001 0m
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Table 2. Effect of potassium soil and foliar applications on leaf micro elements content (ppm on dry weight
basis ) of Florda Prince peach trees in 2000 and 2001,

011 200z '(1) £ 1I0A

Treatmants Iren ppm Zinc pom Manganese pprm
K250 tree Soil Foliar Faliar Sall Faoliar
q) Application _ Application Mean Seil Application Application Mean Application Application
2000
0 100 98 o8 3% xR 34 54 58 8
50 110 100 105 38 AQ a8 & 56 &8
500 106 =] 102 e} 40 309 s3] &0 . 80
750 110 100 105 3% 38 ar 568 50 53
Means 107 2] - 37 =B - 58 E:] -
Traatment Mathods TxM Treatmeant Methods TxM Treatment Methods Txh
L.5.D ato.0s
NS & 12 NS NS NS N3 NS NS
2001
g 106 o6 o a2 ) 40 60 58 E=]
250 112 100 106 O <. ] 2 57 58 58
500 108 29 108 490 «O 43 56 &0 3
750 114 100 107 <] 38 k14 50 45 48
Means 110 99 - L] x - 58 55 -
Treatment Methods TxM Treatment Methods TxM Treatment Mathods TaM
L.8.0 at 0.05
NS 5.0 100 NS NS NS 4 3 -1

"s3Y "ouly “ApY Tt
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Table 3. Effect of potassium scil and foliar applications on yield and fruit quality of Florda Prince peach trees in 2000 and 2001,

Treat Fruit Yie]ﬂ:?ﬁm Frult welght /o Firmneas IbAinch” TSS % Ackitty %
K50, firee Soll 1ar $oll Follar Sl Foliar Soll Follar Solf Follar
Application Ap;poi‘lca! Mean Application  Application Mean Application  Application Mean Application  Application Mean Application  Application Mean
2000 .
0 12.80 1360 13.20 13620 13750 13685 8.80 8.20 8.40 800 8.10 855 [ %} 083 079
20 1620 16.00 16.15 136.20 13080 13355 8.00 T8 7.80 870 230 8.50 0a7 101 094
500 17.m 18.60 18.15 13690 132.20 13855 820 8.60 280 830 10.20 875 085 Q7 0.98
=0 18.20 17.80 18.00 154.80 150.70 148.256 a.70 7.80 B.15 10.90 10.60 10.80 093 085 092
Means 16,25 16.50 - 138.78 127.82 - 883 8.00 - 8.10 280 - oas8 094 -
Traatrment Methods TxM Treatment Methods TuM Treatment Methods TxM Treatment Methoeds TuM Treatment Methods TxM
L8.Dat00s
420 NS NS 623 NS a.81 NS NE NS o088 062 1.24 o NS 'R 1]
2001
0 14.60 16.50 15585 123.40 12020 121.80 8.20 880 850 830 200 815 085 082 084
20 17.20 18.20 7.0 2270 127.3%0 125,00 8.80 880 8.7 801 .80 $.40 aBe 097 [+3- 74
50 17.80 18.80 18.35 130.70 12050 130.10 10.00 220 8.60 LI 1030 875 oea 088 098
o0 2020 19.20 18.75 136.60 130.80 133.10 89.20 a.80 206 100 10.80 10.40 1.02 097 1.00
Means 17.45 1823 - 128.10 120.90 - 908 E.88 - 838 2.68 - 092 054 -

LS.0 8008 Treatment Mathods Tamt Treatmant Mathods TxM Treatment Methods T Treatment Methods ™M Treatment Methods TxM
B ’ 222 NS 314 7.20 NS 1018 NS NS NS 036 025 o5t oo? NS 0.t0
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