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ABSTRACT

The effect of spraying Flordaprince and Desert Red Peach trees. With
Calcium nitrate (19.4% Ca), Calcium-EDTA (12% Ca), Potassium sulphate (51%
K-0), Potassium green (35% K,0) at 0.5, 0.75 and 1.0%. on leaf, fruit mineral
content, fruit weight and yield during 1999 and 2000 seasons. Three foliar sprays
were carried out to trees from cach treatment as follows: -The first spray was just
at pit-harding, The second was after two weeks from the first one, and the third
was after two weeks from the second spray. Data showed that calc.um treatments
increased leaves Ca contents than potassium and contro! treatment. Whereas.
calciom nitrate and potassinm green at 1.0% showed the highest values.
Meanwhile, K and Ca contents in the leaves of cv. Desert Red where is higher
than those in ¢v. Flordaprince. However, potassium green at 1.0% increased the
yield of peach trees and improved fruit quality .

INTRODUCTION

Peach (Prunus persica 1.. Batsch) is considered onc of the most
important fruits in the world. It ranks second to the apple among temperate zone
deciduous fruit trees from the standpoint of production and value (Childer, 1978).

Caicium level plays an important role in fruit quality, it maintains cell
wall structure, retains fruit firmness, delays ripening and senescence, and helps in
reducing susceptibility to fruit physical damage. Meanwhile, Potassium is a major
nutrient that needs to be supplied in relatively large quantities to crop plants in
general and to fruit trees in particular, it is the most abundant cation in the
cytoplasm, it has an important role in pH stabilization, osmoregulation, enzyme
activation, protein synthesis and photosynthesis, and cell extension (Faust, 1989},

The aim of this investigation is to evaluate the effect of calcium and
polassium foliar applications on leaf and fruit mineral content. fruit quality and yield.

MATERIALS AND METHODS

This investigation was carried out at Egypt-Alexandria desert road KL
86. during seasons of 1999 and 2000. Healthy and nearly uniform peach trees of
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six years old budded on Nemagard rootstock and growing in sandy loamy soil at
4.0 x 5.0 meters apart. Trees received normal horticultural practices including:
drip irrigation, fertilization, pruning, fruit thinning as well as pest and diseasc
control before starting this study.

The foI!owi:ig treatments were used:
1- Contro} (sprayed with water only).
2-  Calcium nitrate {19.4% Ca) at 0.5, 0.75 and 1.0%.

3- Calcium-EDTA* (12% Ca) at 0.5, 0.75 and 1.0%.
4- Potassium sulphate  {51% K;0) at 0.5, 0.75 and 1.0%.
5- Potassium green**  (35% K,0) at 0.5 0.75 and 1.0%.

Three foliar sprays were carried out to trees from each treatment as
follows: -
1-  The first spray was Just at Pit-harding which was at 57 and 64 days from full
bloom for cvs. Flordaprince and Desert Red, respectively.
2- The second spray was after two weeks from the first one.
3- The third was after two weeks from the sccond spray.

At harvest; (maturity stage) was determined according to parameters
recommended by Shaltout, (1987 & 1995) on Flordaprince and Desert Red peach
cultivars, respectively,

Measurements and Determinations:-
1- Leaf and fruit mineral content,

Reprehensive samples from the leaves of mid-shoots were collected
from each replicate. Both leaf and fruit samples were carefully taken out, washed
with tap water followed by distilled water several times. The samples were oven
dried at 70°C until constant weight and grounded in stainless steel rotary mill, 0.2
g of this dried samples was used for preparing the wet digestion procedure by
using sulphoric acid and hydrogen peroxide (H:0:) as described by Evenhuis and
Dewaard (1980). The digested solution was kept in brown bottles until the
determination of potassium and calcium.

Potassium determination:
The wet digested samples were used for potassium determination using
flame photometer according to Brown and Lillcand (1946).Calcium determination;

Calcium was determined using Atomic absorption spectrophotometer
according to the method described by Piper (1958). The K and Ca values were
reported on a dry-weight basis.
2-Yield: the yield was determined as Kg/tree.
3-Average fruit weight (g)
4-Flesh weight percentage

*  (Ca-EDTA (12% Ca, in the form of calcium ethylen diamine tetra acetate).
** Potassium green : 35% K,O from 80% (Citrate + Acatate + Tartarate) + 20%
phosphate + trace (Ascorbic acid + Calcilic acid).
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Fruit weight — seed weight

Fruit weight X100

Statistical analysis:

Randomized complete block design was used to analysis the present data
according to Steel and Torrie (1980). Means for treatment were compared by the
least significant difference test {L.S.D) at the 5% level of probability in the two
seasons of the experiment.

RESULTS AND DISCUSSIONS

1- Leaves:

It is clear from Table (1) that calcium treatments increased the calcium
content of the leaves during both seasons of study in both cultivars than
potassium treatments or control. However; Ca contents in the lcaves is higher in
cv. Desert Red than those in cv. Flordaprince. Meanwhile, calcium nitrate at 1%
showed the highest values than other potassium or calcium and control treatments
for cv. Desert Red and cv. Flordaprince in both seasons. Furthermore Table (2)
disclosed that, potassium green treatment at 1.0% showed higher values
potassium content in the leaves than other potassium or calciom and control
treatments of both peach cultivars in the two seasons.

Table (1): Effect of different coucentrations of calcium and potassium spray
treatments on calcium mineral contents (% D.W.) of Flordaprince

Flordaprince

| Treatmenis A . M 0.5

‘ Control . . ] 1.52 | 1.43
| Calcium nitrate ] 2.26 | 1.62
j Calcium EDTA ] 2.14 | 1.57
| Potassium sulphate . . 1.61 | 1.50
| Potassium green . . 1.74 { 1.57

1.54

f Calcium nitrate
Calcium EDTA
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Table (2): Effect of different concentrations of calcium and potassium spray
treatments on potassium mineral contents (% D.W.) of
Flordaprince and Desert Red peach leaves,

Ionce

Copcentrations

! 1999
| Treatments 3 075 | 1.0 M 0.5
) Control . 1.35] 1.35 | 1.35 | 1.39
| Calcium nitrate ) 1.52 [ 1.52 | 1.48 | 1 46
! Calcium EDTA R 1451 1.52 ] 1.45 ] 1.39
163 { 1.72 { 1.63 | 1.57
P75 1191 ¢ 1.77T |1 171
1.54 | 1.60 1.50

011
0.14
0.21

1.54
1.64
1.62
1.91
2.10
176

However, K contents in the leaves is higher in ¢v. Desert Red than cv.
Flordaprince.

Generally, it is notice that calcium treatments increased leaves Ca contenis
than potassium and control treatments. Whereas, calciumn nitrate and potassium green
at 1.0% showed the highest values. Meanwhile, K and Ca contents in the leaves of cv
Desert Red where higher than those in cv. Flordaprince.

These results are in agreement with the findings of, Dris (1998) on apple,
Budde et af (1997) on peach, and Raese and Dark (2000) on pear. and as they
observed that, Ca treatments were effective in increasing Ca leaves concentration. On
the other hand, Rufato ef al. (1999) sprayed peach trecs with Agrosixa (16 % N, 4 %
K-0,0.01 % Mg, 03 %S, 0.02 %B, 0.01 % Mn and 0.0]1 % Ca) they found that, Ca
levels were lower in treated trees than in untreated ones.

2- Fruits:

It is clear from Table (3 and 4) that. Ca content in the fruit is higher in
the first season than those in the second one .On the other hand, the referse was
true in K content in both cultivars . Meanwhile Ca and K contents were higher in
cv. Desert Red fruits than in cv. Flordaprince fruits. Moreover calcium nitrate
treatment at 1.0% gave higher values than the other used treatments for two
cultivars in both seasons.
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Table (3): Effect of different concentrations of calcium and potassium spray
treatments on calcium mineral contents (Y% D.W.) of Flordaprince
and Desert Red peach fruits.

SN T
oncentrations

| -5

jr Treatments M 0

! Control . ) . 0.015
0.019

0.017
0015
0016
0.016 |

004
0,005

Deser% Red
0.022 10.019 0019 (0019
0.029 {0.021 10.025;:0.031
| Calcium EDTA . . 0.026 10.020 | 0.023 | 0.027
| Potassium sulphate . . 0.024 [0.019]0.021 |0.023
! Potassium green . . 0.024 10.020 10,022 [0.024
0.022 | 0,025

} LSD 0.05
! Con (A)
Ele (B)

Concerning the effect of wreatments on fruits K content, the results
indicate that potassium green treatment at 1.0% gave higher values in both cv.
Desert Red and cv. Florduprince fruits than other treatients.

Generally, potassium treatments increased leaves and fruits k content
than caicium and control treatments, which resulted in tmproving fruit quality at
harvest and during storage, owing to its positive effect. Meanwhile. calcium
treatments increased fruits Ca contents than potassium and control treatments.

These results partially agreed with the findings of Johnson (1998) and
Hudina and Stampar (2002) on pear. They observed that potassium fertilizer increased
K leaves and fruits contents. On the other hand, these results disagreed with Carlos er
al (2000). They mentioned that, Multiple commercial calcium foliar sprays to peach
and nectarine cultivars did not affect fruit flesh Calcinm concentration at harvest.

2-Yicld:

It is clear from Table (5) that, calcium treatments increased the yield of
peach trees than untreated ones. As application of calcium nitrate at 1.0% gave higher
yvieid for cv. Desert Red as compared with cv. Flordaprince in both seasons.
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Table (4): Effect of different concentrations of calcium and potassium spray
treatments on potassium mineral contents (% D.W.) of
Flordaprince and Desert Red peach fruits,

centrations Flordaprince
1999 2000
Treatments 05 1075 | 1.0 M 05 (075 1.0 ‘
Control 064 | 064 | 064 | 064 | 069 | 069 | 069 | 0.69 |

Calcium nitrate 0.66 | 0.69 | 069 | 068 | 0.71 [ 0.75 | 0.75 | 0.74 ]
Calcium EDTA 062 | 067 | 067 (0650711073 1075] 0,73 |
Potassium sulphate | 0.66 | 069 | 0.72 | 0.69 | 0.72 { 0.75 | 0.79 :
Potassium green 074 | 079 1 0.82 | 078 | 0.75 | 081 | 0.86

Mean 0.66 | 0.70 | 0.71 072 | 0.75 | 0.77
LSD 0.05
Con (A) 0.02 0.03
Ele (B) 0.06 0.04
AxB 0.08 0.07
Desert Red
Control 071 071 | 071 1071 | 073 | 0.73

Calcium nitrate 071 1 0.74 | 076 { 0.74 | .75 | 0.77
Calcium EDTA 068 07210741071 ]073 {075
Potassium sulphate | 0.74 | 0.78 | 0.8]1 | 0.78 | 0.77 | 0.82
Potassium green 078 1084 | 087 | 0.83 | 0.8]1 | 0.86

Mean 0.72 | 0.76 | 0.78 0.76 | 0.79
LSD 0.0%
Con (A) 0.02 0.01
Ele (B) 0.05 0.03
AxB 0.07 0.05

However, potassium treatments increased the yield of peach than control,
especially potassium green at 1.0% as it recorded 54.0 & 56.0 Kg/tree for cv. Desert
Red and 42.6 & 452 Kgftree for cv. Flordaprince in the first and second seasons,
respectively. From the above data it can be observed that, potassium treatments
showed higher effect on peach yield than calcium treatments.

The above results are in harmony with the findings of Ashour (2000) and
Heweibva et af (1998) on apple. They mentioned that, calcium treatments
increased the yield. On the other hand these results disagreed with Johnson and
Dover (2002) findings. They stated that, early sprays of calcium to apple trees
reduced fruit yield at harvest. On the contrary, Policarpo et af (2002) on peach,
and Bussi et af (2003) on Apricot, mentioned that, no significant difference was
observed with potassium treatments on yield.

3- Fruit weight:

It is clear frem Table (6) that, calcium nitrate treatment at 1.0%
increased peach fruit weight than control and calcium- EDTA, which gave 88.4 &
91.6g for cv. Desert Red and 79.4 & B1.4g for ¢cv. Flordaprince in the first and
second seasons, respectively. Meanwhile, application of potassium green at 1.0%
treatment showed higher fruit weight values as it recorded 92.3 & 93 .4 g for cv
Desert Red and 81.3 & 83.7g for cv.. Flordaprince in both seasons. respectively
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Table (5): Effect of different concentrations of calcium and potassium spray
treatments on yield (kg/tree) ofﬁord nnceandl)esertRed aches.

. .. y— o ——

Cancentrations Flordaprince i

; M f

| Treatments 05 JOS] L0 ] M 057075 1.0 | M |

Control 354 1354 13547354 1365135513557 355 |

| Calcium nitrate 33013741403 17379 1367 [ 37373053 8.1 ¢

| Calcium EDTA 363 | 36.8 [ 383 (371 [ 354 [ 376 { 397 | 371.4 |

| Potassium sulphate | 37.0 | 38.4 | 39.5 | 38.4 | 37.7 | 39.2 { 40.5 | 39.1 |

t otassnum een 3947302 | 426 1 40.7 | 4035 1423 [452 | 42.6 |

( Vean I7T6 1392 741386 ) 404 ;

L3S0 0.0% , |

! Con (A) 1.3 : 1.1 a

Ele (B) L6 : 1.7 !

Ax N 23 i 2.1 [

Desert Red ;

Control 335 . 44514457360 [ 460 [ 46.0 [ 46.0 §

§ Calcium nitrate | 453 | 8.2 | 495 1 47.6 | 370 [ 493 [ 31.6 | 49.4 |

| Calcium EDTA 440 4651480 [ 46.2 | 450 | 470 1 500 | 47.3 |

| Potassium sulphate | 465 | 39.0 | 310 { 48.8 | 480 { 510 333 [ 50.8 ’

Potassium green 485 1520 1340 [ 513 480 [ 3530150 523 |

T %!Sean 35.8 [ 48.0 | 404 63 [ 493314 !
i LSD 0.

' Con (A) 0.9 1.3 '

Ele (B) 1.4 2.1 =

Ax 2.3 2.9 |

. T e

Table (6): Effect of different concentrations of calcium and potassium spray
treatments on average fruit weight (g) of Flordaprinc:: and Desert

Red es.
centrations Flordaprince
1999 2000
Treatments STORTIO T M T oS5 (05T 1.0 M
Control TISTTHIS | TIS T TS T 73617361736 ] 73.6
‘Calctum nitrate 2617621794 76l | 738 796 (814 783
alcium EDTA VO 758 [ RO T I5.1 [ 7435 [ 189 ( 79.7 .0
Potassium sulphate | 734 1 767 [ 788 1 763 | 764 | 792 7| 816 [ 79.1
otassium green 7421776 T3TTT1 7691387138371 80.2
‘Meano T T 718 3.0 | 783 | 800
il
Con (A) 1.9 1.4
Ele (B) 2.1 1.8
AxB 2.5 2.2
Control 79371791 m—r%e;enﬁglzg 8135
onfro . ) ) . . ) R
Calcium nitrate §13 {865 | %84 | 884 | 847 (874 [ 916 .
cium EDTA 810 (8431785 | 839 | 825 | 85.6 | 87.3 | 85.1
Potassium suiphatc | 823 | 864 | 89.7 | 86,1 | 834 | §16 | 901 D
ofassium green 846 (874 (923|881 [ 8481892 (934 1
Mean - BLY 1838 {872 #3331 86.3 | 5838
Con (A) 2.1 1.6
Ele (B) 2.6 2.2
AxB 2.9 2.8
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Generally, the aforementioned results conclude that, potassium treatments
increased fruit weight than control or calcium treatments. The positive effect of
potassium fertilization on fiuit weight may be duc to the physiological role of
potassium on fruit trees, as it encouraged expanding cells, and the growth is very
sensitive to K* deficiency. Cell extension involves the formation of a large central
vacuole that especially in the fuit can oocupy 90% or more of the cell volume. 1t is
well established that cells extension is the consequence of the accumulation of K' in
the cells and in the vacuole (Marschner, 1986). These results are in coordination with
the findings of Plich and Waojcik (2002) on plum and Robson ef al. (1989) on peach.
They found that, calciwn treatments increased fruit weight and size than control. On
the other hand, Policarpe ef al (2002) on peach and Bussi ef o/ (2003) on apricot.
They mentioned that, potassium fertilizer has no significant effect on fruit weight.

4- Flesh weight percentage:
' Data in Table (7) showed the significant effect of calcium and potassium
treatments on flesh weight percentage of peach fruits. Meanwhile, the flesh weight
percentage was higher in peach fruits treated with calcium nitrate at 1.0% than control
or other calcimm treatments. However, potassium treatments showed high flesh
weight percentage than calcium or control treatments. The above results confirm the

positive effect of potassium in improving the quatity of the fruit.

These results are similar to those of Dhillon and Bal (1990) on plum and
Nageib et a! (1991) on Apricot. They recorded that potassium treatments had a
greater influence on flesh weight percentage of fruits.

Table (7): Effect of different concentrations of calcium and potassium spray treatments
g ercen ofﬂorda rince andDesertRed eaches.

Goncentrations | o "~ Flordaprince

Treatments . ] M 0.5
‘ ) . 92.3 | 92.5

Calcium nitrate . 92.2 | 92.9
| Calcium EDTA . 92.7 | 92.6
| Potassium sulphate ), 719331930

Potassium green ). . 93.9 1 93.5 | 93.0
92.8

Desert Red
1] 9L 179117914
Calcium pitrate | . 519237918
Calcium EDTA . . 91916 [ 916
| Potassium sulphate . . . 921 | 919
Potassium green ) ] . 92.7 | 91.9

91.7
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