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HE PRESENT investigation was conducted during 2001 and 2002

seasons to study the effect of girdling and / or foliar spray with
some sources of calcium and potassium on fruit drop, yield and fruit
quality of Costata persimmon trees as well as leaf N, P, K and Ca
contents. The experimental resuits revealed that trees girdled only or
plus sprayed with calcium or potassium reduced the percentages of
June, preharvest and total fruit drop significantly. Moreover, foliar
spray with potassium citrate plus girdling treatment was more effective
in reducing June, preharvest and total fruit drop %, since it recorded
(11.72, 8.81 and 20.53 %). Whereas, the conirol trees recorded the
highest values (81.15, 7.35 and 88.50 %, respectively) as mean of two
seasons. Sequence, the highest yield (23.23 kg/tree) was cbtained with
potassium citrate spray plus girdling treatment. Also, other treatments
used were effective in increasing the yield as yield efficiency or kg per
tree than the control. Moreover, physical fruit characters such as
weight, volume, dimensions and firmness, as well as TS3 % and V.C
were improved by different treatments used than the control.
Furthermore, leaf N, P, K and Ca contents were significantly increased
by different treatments than the control, except for leaf Ca content
which decreased by girdling treatments in both seasons of study.

The cultivated area of persimmon (Diospyros kaki, L.) has increased from 29 fed.
in 1979 to 1368 fed. in 2000 and the production was increased from 139 to 6761
tons, respectively (according to the statistics of Ministry of Agriculture, Egypt in
2001). Dakahlia Governorate has occupied about 750 fed. from the total area
cultivated. Costata is the leading cultivar in Egypt , but the blossom and young
fruit sheddings, especially on young trees is the major problem for this cultivar.
In this respect, Gould (1940) mentioned that Costata cultivar belongs to the
pistillate group, so, iis fruit setting is frue parthenocarpically. Young
parthenocarpic fruits tend to be more easily to drop than young fruits from
pollinated flowers (Chandler, 1957). Bargioni et al. (1979) postulated that drop
of persimmon fruit cultivar "Lycopersicum” was negligible but drop of seedless
fruit was very marked and occurred in all time, when fruit growth rate was low.
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They noticed that seedless fruit contained less auxin and cytokinin than normat
fruit and no GA;. Maszahiko et al. (1987) studied fruit drop for 12 varieties of
Japanese persimmon, reported that fruit drop was confined to the early
developmental stages in all varieties except for Okitsu No. 15 which showed a
heavy late drop. Generaily, yearly fluctuation of fruit set was small in pollinated
fruit. On the contrary, there was large fluctuation in non-pollinated fruits, for
example, from 9 % to 84 % in "Tenjigosho" parthenocarpic fruit set of non-
pollinated fruit. The natural drop of flowers and fruits from persimmon trees
(Dvospyros kaeki L.) were studied by Elizabeth (1991), she found that there were
two maximums of effective drop : 55 and 77 days after flowering which occurred
at 2.6 and 4.5 em fruit diameter.

Trank girdling of persimmon increased return bloom and yield (Naito et al.,
1981). Strapping lateral branches with wires (partial girdling) enhanced fruit set
and fruit quality of persimmon cvs. Saijo and Mockawa-Jiro (Hasegawa &
Nakajima, 1991) and promotes fruit growth and maturity of persimmon cv.
Nishimurawase (Hasegawa & Nakajima, 1992}. Strapping secondary scaffold
branches also enhanced fruit set and quality of persimmon cvs. Saijo, Izu and
Matsumotowase Fuyu (Hasegawa & Sobajima, 1992). El-Shaikh er al. (1999)
studied the effect of girdling and different concentrations of growth regulators on
fruit drop of persimmon cv. Costata. They reported that girdling treatment during
full bloom significantly increased final yield comparing with the control.
Hasegawa et al. (2003) found that fruit set of cv. Matsumotowase Fuyu
persimmon was higher by using trunk strapping than control trees. Also, they
found that the previous treatment increased fruit size, weight and fruit soluble
solids content.

Recentlv, more attention was paid to potassium foliar nutrition to increase
fruit set, yield and improve fruit quality by increasing sugar content and
enhancing colour (Sharma et a/, 1990 and Ezz & El-Kobbia, 2000, on mango).
Meanwhile, potassium is known {0 be involved in energy metabolism processes,
protein synthesis and sugars synthesis and translocation (Mengel & Kirkby,
1987).

Also, calcium has recetved a considerable attention in improving production
of fruit trees not only due to its relationship to physiological disorders, but also
due to its other desirable effects like extending storage life and increasing
firmness (Eliwa er al, 1999, Ashour, 2000 on apple and El-Shobaky &
Mohamed, 2000 on citrus). Calcium is required for cell elongation and cell
divisien (Burstrom, 1968 and Rizzi & Abruzzes, 1998).

The purpose of this study was to investigate the effect of girdling and spraying

different calciuni and potassium sources on fruit drop, yield, fruit quality and leaf
mineral content of persimmon trees cv. Costata.
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Material and Methods

This investigation was carried out during two successive seasons (2001 and
2002) on 6-year-old trees of persimmon "Costata” cv. (Diospyros kaki, L.)
budded on D. virginiana rootstock grown on a loamy soil at El-Bramon,
Horticultural Research Farm, Dakahlia Governorate. Selected trees were nearly
equal in vigour, planted at 4 x 4 meters apart and received the normal agricultural
practices. The different treatments were applied as follows:

1- Spraying with potassium citrate at 1 % (38 % K)..

2- Spraying with potassium citrate at 1 % plus girdling.

3- Spraying with potassium phosphate at 1 % (30 % K).

4- Spraying with potassium phosphate at 1 % plus girdling.
5- Spraying with calcium citrate at 1 % (25 % Ca).

6- Spraying with calcium citrate at 1 % plus girdling.

7- Spraying with calcium sulphate at 1 % (29 % Ca).

8- Spraying with calcium sulphate at 1 % plus girdling,

9- Girdhing only.

10- Control {(untreated trees).

Spraying treatments were applied after one week from petal full.
Girdling procedures

Girdling was carried out by using a special girdling knife to remove a 3/16
inch wide strip of bark around the main branches. It was applied at the same time
of spraying.

These treatments were arranged in a randomized complete block design with
three replicates for each treatment and every replicate. was represented by two
trees. The following parameters were determined.

Fruit drop

Four limbs, representing all tree sides were marked and their fruits were
counted before treatments then the number of fiuits abscised was recorded
periodically to calculate June drop (at the last week of May), pre-harvest drop (at
maturity), and the total fruit drop percentage was calculated.

Yield

At harvest time (yellow green stage ) the number of fruits were calculated for
each tree and expressed per one centimeter square from trunk cross sectional
area at 40 cm above ground (yield efficiency ). Also, the weight of fruits per wree
was recorded as kg/ tree (yield ) .

Fruit characteristics

Twenty fruits from each replicate were picked at the stage of yellow green
colour to determine the following characteristics, fruit weight (gm), volume
(ml) and dimensions {cm). Fruit firmness was determined by using
penetrometer (pressure tester) fitted with a 11 mm plunger and recorded as
Ibfinch 2. Total soluble solids percentage (TSS) was measured in fiuit juice by hand
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refractometer. Total acidity % in fruit juice was determined as malic acid
according to A.O.A.C. (1985). Ascorbic acid was determined by titration against
2,6-dichlorophenol indophencl blue dye according to A.Q.A.C. (1985), and
expressed as mg /100 ml of juice.

Leaf mineral contents

Leaf sample consisting of 40 leaves for each replicate was collected in
September from the middle portion of the cumrent season growth (Westwood,
1978) ,washed with tap water then with distilled water oven dried at 70 C till
constant weight, ground and digested according to the method described by
Piper (19506).

Total nitrogen was determined by microkjeldahl method described by Preg!
(1945}, while phosphorus was determined colorimatrically according to Murphy
& Reily (1962} and K, Ca were determined by using an atomic absorption
spectrophotometer {3300) according to Wild er al. (1985).

Statistical analysis
The obtained data were statistically analyzed. Means were compared using the
New-L.S.D) , according to Snedecor & Cochran (1980).

Results and Discussion

Fruit drop

Table 1 presents the data of fruit drop of Costata persimmon in the two
seasons in response to giwdling and foliar application with some sources of
calcium and potassium. Generally, all treatments decreased June, preharvest and
total fruit drop significantly than the control. Moreover, calcium sulphate as
foliar spray was less effective in reducing fruit drop. However, girdling trees
sigmficantly decreased fruit drop than trees without girdling. Spraying trees with
some calcium and potassium sources decreased finit drop than control, also
girdling plus foliar spray with calcium or potassium sources showed high
significant effect in this respect. The lowest values of June, preharvest and total
drop % were recorded with potassium citrate spray plus girdling (11.72, 8.81 and
20.53 %, whereas, the control recorded the highest values (81.15, 7.35 and 88.50 %)
as the mean of two seasons. These results are in line with El-Shaikh er al. (1999)
who reported that girdling treatment at full bloom decreased fruit drop and
consequently increased the yield comparing with the control of Costata
persimmon. Ashour (2000) found that calchum and potassium spray increased the
yield as number and weight of Anna apple fruits.

Yield

Results in Table 1 clearly showed that all treatments were effective in
increasing yield efficiency or yield weight (kg) per tree than the control.
The best results in this respect was obtained with potassium citrate spray at
1% plus girdling which gave the highest yield (23.23 kg/tree). Generally
spraying with calcium and potassium plus girdling significantly increased the

Egypi.t. Hori. 30, No. 3-4 (2003)
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TABLE 1. Fruit drop and yield of Costata persimmon as aifected by girdling and foliar spray with potassium and calcium during 2001

and 2002 seasons.

Treatments Liﬁl‘!}'—ﬂ‘_‘.’l‘ A Prefinevest deep % Total drop Y Yield cﬂ"ﬁ%cncy Yicld ftree (kp)
2001 {2002 P Mean 2000 | 2002 [Mean | 2041 | 2002 [ Mean { 2001 | 2002 yMean | 2001 | 2002 | Mean
Potassium citrate at 1'% G127 L1723 e wio [ wdy § 9ds 077 [ a6as [ IR0 Vs ) 1RO [ LES ] 3%5 | 735§ 600
Potassium citrate 2t 1% + Girdling | 1090 [ 12347 1022 | 1207 | S35 ¢ KX | 2298 11808 [ 2033 | 382 0 170 ¢ 677 [ 2049 ] 2597 { 23.23
Parassium phosphate at 1% 06313 7231 16773 | LM o G667 | 1349 753310 ] a0 % 34 175 1749 ¥t 182 796
Potassium citrate at 1% + Giedling | (099 | 17072 [ 1458 [ 1460 ) 256 F k3p {2659 [ 973 [ 2306 ) 510 | 543 % 328 [ 1961 | 2020 | 1990
Caleium citrate at 1% GOF7 [ TR P00 F 0L | 443 [ 472 [ TIAE | 17T P Med | L8O | ZoL 19U | 70 | 861 | K6
Calcinm citrate at E% + Girdling 0 32700370 L e | 1075 | viA7 ] 2603 ] 203 2508 | s60 ] 705 | a33 ] 1815 [ 2261 ) 2038
Calcium sulphate at t%, 6067 | BYGL | 7664 [ 1257 | 384 | K20 | 8231 | 8745 | 8399 | §40 ) 207 | 1.4 | 504 | 833 | 670
Calelum sulphate at ¥% + Girdling | 1573 | 1932 | 1762 [ 1000 { 1280 § 1145 0 2572 [ 3242-{ 2907 | s83 | 620 | w03 { 1843-{ 1927 ) 1885
Girdling only L78S [ 23.04 J 2095 J 0357 D rr w9 | 1273 [ 3043 [ 3553 33348 | 338 | 390 374 ) 1606 | 17.73 | 16.50
| Lontrol W L JEIY )V ROSE L BEAS 3 970 | 500 | 735 | 8242 | 9458 | 8850 | 105 | 175 | 140 | 493 | 752 | 623
N-LSD at $% 693 766 AT 405 | he3% 042 | 0.36 123 | 133
1% you ey ) - {om 1052 | 1481 ] 7 | 085 | vy tel | 182
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yield of persummon trees than the control or spraying calcium or potassium alone,
In this respect, El-Shaikh er o/ (1999) mentioned that girdling treatment during
full bloom increased final yield of persimmon Costata cv. Ashour (2000) found
that both calcium and potassium as foliar spray increased the yield of Anna
apple.

Fruit physical characteristics

Weight and volume of fruit

Data in Table 2 indicated that, girdling only significantly increased fruit
weight and volume than control. Moreover, girdling plus calcium and potassium
were more effective in this respect. These results could be attributed to the effect
of girdling in increasing the accumulation of carbohydrate in the parts above
wounds {Beruter & Feusi, 1997), beside the role of potassivm in metabolism
processes , sugar synthesis and translocation ( Mengel & Kirkby, 1987) . Ouwr
results are in agreement with those reported by El-Shaikh er al. (1999 ), they
reported that fruits resulted from girdled trees were biggest in weight and size ,
while the smallest for control trees of Costata persimmon .

Diamerer and length of fruit

Data presented in Table 2 showed that potassium spray plus girdling
significantly increased both diameter and length of fruits than the control. As for
the effect of calcium foliar application, data in the same table indicated that
calcium spray alone slightly increased fruit length but had no effect on fruit
diameter. Girdling alone significantly increased both length and diametsr than the
control. The best results in this respect where obtained with potassium or calcium
spray plus girdling. These results are in line with those reported by Kilany &
Kilany (1991), who reported that spraying potassium significantly increased
polar cross diameter of apple fruit. Mostafa (2002) found that girdling afier fruit
sct increased both length and diameter of Dorsett Golden apple fiuits.

Fruit firmness

Results in Table 2 indicate that in the first season, spraying calcium or
potassium spray alone or plus girdling significantly increased fruit firmness than
control fruits. Also, girdling alone has significant effect in this respect. However,
fruit firmness was not affected by treatinents in the second season. The obtained
results agree with those of Eliwa er a/. (1999) on apple. Ashour (2000} who
reported that both caicium and potassium spray increased fruit firmness of Anna
apple. On the contrary, Mostafa (2002) indicated that girdling of Dorsett Golden
apple trees reduced fruit firmness than that of control.

Fruit chemical characteristics

Data from Table 3 presented that spraying calcium or potassium alone or plus
girdling gave higher TSS values than control. The highest percentage of TSS
resulted from potassium citrate plus girdling followed by potassium citrate spray
alone. Also, calcium spray alone or with girdling and girdling only has
significant effect in this respect.
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TABLE 2. Fruit physical characteristics of Costata persimmon as affected by girdling and foliar spray with potassium and calcium during
2001 and 2002 seasons.

e

. Characters| Frat weight (g) ! Fruit voluone (b | Fruid fength (cm) | Froit diameter (con} | Feuit firmness (1b/in")
Treatngnts 57001 20(!1]an 2001 | 2002 i Meani 2061 3 2002 | Mean § 20015 2002 | Mean | 2001 | 2002 | Mean

Potas o [1os0 ] ors o0 1103 | 7006 | 532 ] 507 | 535 17561 | 528 | 570 | 1960 § 1917 | 19.69 }

on b e g3y zae | rol3es | ena ) 6ar 1631 | 623 | 648 | wde | 2033 | 2030 | 2032
V3 T 1065 L o0y | 127 L ety 598 d 6t | 667 1 583 | 617 | fo0 | 1888 | 2108 | 19.98
P53 IR 26k | nen b s00 ] 50 ] 607 ) 679 | 643 ) 612 ) 634 | 423 | 1929 | 2050 | 1989
SOT L1000 5 q00s | 047 [ a7 0027 sek | 606 | 587 L sk | o583 | sad | 1575 | 2043 | 2000
10073 1307 1200 [WER1] 131.7 V208 308 449 6.2 AV 619 &8 1967 | 2092 | 2030
1.6 1193 §ON 3 872 1260 1636 542 633 hR-¥ 354 397 R 19.00 § 2054 | 2027
1233 a6 | v |22l sy i eal 620 ] 636 | 639 | 619 | a7 | 633 | 2033 | 2079 | 2036

Potassium citrace at 1'%

Potassium citrate at 1'% + Girdling
Potassiwmn phosphate at 1%
Potassium citrate at [% + Girdling
Calcium citrate at 1%

Calcium citrate ag 1% + Girdling
Calcium sulphage at 1%

Caleium sulphate ut F% + Girdling

! Girdiing vals : ' A7 1240 0194 ] 1257 1237 71257 | 599 | 633 ) 626 | 613 | 619 | ato | 20,08 | 2033 | 207
Caatrol . 987 |dodd [rors ooy Taoey 1030l 545 1 627 % 586 | s83 | 597 } 3890 | 17.83 {1933 | 1858
NLSD 2t 5% [ o 1o B 2 | 39 . 820 ;029 DA BCR L T L e
19 oty | 133 | 77 Tolva | ear ] 7T ] a3 ] nad 099 ;

DA VL RS P = U T L o PR —

007} #-§ON ‘€ Moy Y

(g

SFT SIIYNOS IN0S HLIM NOLLVOITdd VY ¥VIT0d ANY ONI'TAYID JO LDd443



246 G.I. ELIWA et al.

TABLE 3. Fruit chemical characteristics of Costata persimmon as affected by
girdling and foliar spray with potassium and calcium during 2001 and
2002 seasons.

158 % Acidity % V.C (mg/100 mi of
juice)
Treatments 2001 —{2002 Mean | 2001 12002 | Mecan | 2001 |2002 |Mean |

i Potagsium citrate at [% 19.6 }19.7 119.7 ]0.720 } 0.707 | 0.710 { 19.67 | 20.33 | 20.00
Potassium citrate at ! % +Girdling 20.1 |208 1205 |0.633 10.647 [0.640 | 22.00 | 22.33 | 22.17
Potassium phosphate at 1% 162 |169 (166 [0.670 10.693 |0.680 120.00 | 20.67 | 20.34
Potassium phosphate at 1%+Girdling 174 [169 [17.2 [0.657 {0.670 [ 0.660 |22.00 | 20.67 |21.34
Calcium citrate at 1% i19.2 (179 (186 |[0.663 |0.647 {0.660 |20.00 |20.67 {2034
Calcium citrate at 1%+Girdling 19.5 189 1192 10630 {0.693 | 0.660 | 24.67 [ 2533 | 25.00
Calcium sulphate at 1% 160 [17.0 [16.5 |0.620 {0.603 | 0.610 |22.00 {22.00 [22.00
Calcium sulphate at 1%+Girdling 187 {17.7 |182 {0.610 |0.603 {0.610 | 19.33 | 19.33 | 19.33
Girdling only 184 177 |18.1 0.633 [0.670 1 0.660 | 19.33 | {9.67 | 19.50
(Tontrol 159 16.1 6.0 [10.740 | 0.760 | 0.750 [ 18.00 { 17.00 | 17.50

N-LSD at 5% 1.6 14 0.086 225 {122

— NS -
1% lil 1.8 - i 3.08 ]252

With regard to total acidity in the juice data in the same table revealed that, all
treatments reduced the acidity % compared with the control especially in the first
scason. Conversely, acidity was not affected significantly by treatments in the
second season.

Concerning ascorbic acid (V.C) content, data from the same table revealed
that most treattnents significantly increased VC content than control.

These results are in agreement with those obtained by Hasegawa er al. (2003)
who found that fruit soluble solids of persimmon cv. Motsumotowase Fuyu were
increased by trunk strapping . Ashour (2000) who found that calcium and
potassium spray increased TSS but reduced the conteat of total acidity of Anna
apple. Mostafa (2002) found that girdling of Dorsett Golden apple increased TSS
but decreased the acidity in fruit juice. El-Shobaky & Mohamed (2000) reported
that vitamin C content of Washington Navel orange was increased by calcium
and potassium spray.

Leaf minerals content
Data in Table 4 show the effect of girdling and spraying some calcium and
potassium sources on leaf N, P, K and Ca content of Costata persirnmon.

Nitrogen content in the leaves was affected significantly in the two seasons.
Spraying calcium or potassium alone or plus girdling increased nitrogen content
in the leaves than rthose of the control. However, the differences were highly
significant in both seasons. Also, girdling alone improved N percentage in the
leaves rather than those of the control or other treatments.

-Egypt.J. Hort. 30, No. 3-4 (2003)
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TABLE 4, Nitrogen, phosphorous, potassinm and calcium percentages in leaves of Costata cultivar as affected by girdling and  foliar
spray with potassium and calcium during 2001 and 2002 seasons.

(£007) ¥-€ "ON ‘0€ "MOff [1d4By

e e WA URL S

Characters Nitrogen %o Phosphorous % Potassium % Calcium %
Treatments 2001 | 2002 | Mean | 2001 | 2002 | Mean | 2001 | 2002 | Mean | 2001 | 2002 | Mean
Potassium citrate at 1% 14771 1450 ;1 1.463 | 0.282 1 0,292 ) 0.287 1 1.410 | 1.777 1 1.594 | 1.046 | 1.045 | 1.046
+Potassium citrate at 1%+Girdling 1,527 | 1.530 § 1.520 | 0.306 ) 0.310 1 0.308 | 1.597 | 1.633 | 1,615 ) 0.815 | 0.806 | 0.811
Potassium phosphate at 1% 1,480 | 1.417 1 1.449 | 0,231 ] 0.230 1 0.231 ) 1.640 | 1.607 | 1.624 | 1.124 | 1.226 | 1.125
Potassium phosphate at 1%+Girdling [ 1.527 [ 1703 § 1.615 { 0.232 | 0.230 [ 0.231 | 1.263 | 1.620 | 1.442 | 0.796 | 0.803 { 0.800
Calcium citrate at 1% 1.573 [ 1.360 ; 1.467 10230 [ 0.231 | 0.231 [ 1.397 | 1.777 | L.587 | 1.252 | 1.262 | 1.257
Calcium citrate at 1%+Girdling 1.443 | 1363 | 1.403 } 0.215 | 0.214 | 0.215 | 1.437 | 1.627 | 1.532 | 0.616 | 0.604 | 0.610
Calcium sulphate at 1% 1.483 [ 1403 | 1.443 | 0285 0,283 | 0.284 | 1.523 [ 1.763 | 1.643 | 1.223 | 1.273 | 1.248
Calcium sulphate at 1%+Girdling 1.480 | 1.333 ) 1.407 | 0355 | 0.351 ) 0.353 | 1.520 | 1.630 ] 1.575 ] 0.742 } 0.710 | 0.726
Girdling only 1.923 1 2,030 1 1.977 | 0.232 | 0.235 ] 0.234 | 1.667 | 1.637 ) 1.652 | 0.905 | 0.916 | 0.911
Control 1387 4 1.320 | 1.354 { 0214 { 0.211 | 0.213 | 1,317 { 1.460 | 1.389 { 1.026 ; 1.025 | 1.026
N-LSD at 5% 0.021 { 0.036 0.003 | 0.002 0.020 ¢ 0.014 0.009 ! 0.138
1% 0.028 10.048 [ T [0.004 (0003 T 10030 10018( T [0013{0.185]
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Concerning phosphorus content in the leaves, results indicated that different
treatments significantly raised up its percentages than those of the control. In this
respect, the highest values were obtained from spraying calcium sulphate plus
girdling followed by potassium citrate spray plus girdling according to the mean
of the two seasons of this study.

Regarding potassium content in the leaves, results showed that all treatments
increased potassium contents in the leaves than those of the control. Girdling
alone was more effective in this respect.

As for calcium content, results showed that both calcium and potassium spray
increased calcium content compared with those of control. On the other hand,
spraying caicium and potassium plus glrdlmg or girdling alone decreased calcium
content than those of control.

From the above mentioned results, it is obvious that spraying calcium or
potassiimm  alone or plus girdling increased N,P and K contents but calcium
content decreased by using girdling treatments. The obtained results are in line
with those reported by Abd El-Migeed (2002) on Washington Navel orange trees
who found potassium foliar sprays enhanced the leveis of N, P and K in the
leaves. Moon er ai. (2002) working on persimmon cv. Fuyu trees, they reported
that calcium contents of leaf, fruit peel and flesh were increased by spraying
liquid calcium compound extracted from oyster shell and CaCQ;. Priestly (1976)
mentioned that calcium concentrations in girdling limbs of apple trees were very
low because calcium depended on phloem transport.

From this investigation, it could be concluded that mineral status, yield as well
as fruit quality of persimmon Costata cv. trees grown under Dakhlia conditions
could be greatly ephanced by girdling pilus foliar spraying with calcium or
potassiumn liquids. Since, spraying potassium citrate at 1 % plus girdling was
more effective in reducing fruit drop, increasing yieid and improving friit quality
of Costata persimmon frees.
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