


IV- RESULTS AND DISCUSSIONS

The obtained data regarding the influence of the two
investigated factors ie., NK soil application rate and
concentration of chelated zinc spray solution and their possible
combinations on both Costata and Hachyia persimmon cvs. were
studied during both 1999 and 2000 seasons. Such influence was
evaluated through the response of the vegetative growth
measurements, - nutritional status “leaf mineral contents™ and

some fruiting aspects of the treated trees.

The results obtained during both seasons of study have

been discussed and divided into the following main topics.
IV-1- Response of some vegetative growth measurements.
IV-11- Response of leaf mineral content.

[V-111- Response of some fruiting measurements.

IV-1V- Response of some fruit characteristics.

IV-1- Response of some vegetative growth measurements.

Concerning vegetative growth measurements for both
Costata and Hachyia persimmon cultivars in response to the
specific effect of investigated treatments were presented in
Tables (2, 3, 4, 5 and 6) for average increase in shoot length,
average number of leaves per shoot, leafl area, leaf dry weight

and increase percentage in trunk diameter respectively.
IV-1-1- Average increase in shoot length (cm.)
IV-1-1-A- Specific effect
With respect to specific effect of the NK soil added rates
on shoot length (cm), data tabulated in Table (2) displayed
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clearly that the highest increase of shoot length gained by
persimmon trees supplied with both N,K, and N,K,, treatments
respectively. The opposite was true with the lowest NK level
applied since. NyK treated trees measured significantly the
shortest increase of shoot length. Differences between the NK
investigated rates in most cases were significant. Such trend was
detected during both 1999 and 2000 seasons for the two studies
cultivars under investigation.

As for the specific effect of Zn foliar spray, it is quite
evident from the same Table that the two persimmon cultivars
under Zn solution spray at 200 ppm resulted in significantly an
increase in shoot length over control (water sprayed trees). This
was true for the two studied cultivars during the two seasons of
study.

IV-1-1-B- Interaction effect
Referring the interaction effect of the different NK x Zn

combinations on the average increase in shoot length the
concerned data as presented in Table (2) obviously revealed that
treated the two persimmon cvs. trees with N;K; x Zn, and N,K,
X Zn; combinations resulted in the highest value of shoot length
during both 1999 and 2000 seasons of study. On the other hand,
combinations between the NoK, and the water spray “ Zn," i.c.,
(NoKy x Zng) (control) treatment significantly resulted in the
lowest of shoot length increase during the two seasons of study
for both Costata and Hachyia persimmon trees. The increase
values the other NK x Zn combinations came between for each
two cultivars.

LT
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The obtained data regarding the response of average
increase in shoot length to the different rates of the NK were
supported by the findings of several investigators. (Janjic 1978;
Tattini er al 1986; Higazy and Kilany 1987; Kilany and
Kilany 1991; Hipps 1992; Mekhael 1994 and Nassef 2000 on
apple. peach and pear trees. They reported that shoot length
significantly increased by increasing the rate of NK fertilization.
As for the influence of Zn foliar spray the present results are in
line with the findings of Awad and Atawia (1995 a) and
Kabeel and Khalafalla (2000) on pear and apple trees. They
mentioned that spraying trees with Zn resulted in an increase on

their shoot length.

IV-1-2- Average number of leaves per shoot
IV-1-2-A- Specific effect

Regarding the specific effect of the NK soil applied level
on average number of leaves per shoot for both Costata and
Hachyia persimmon cvs. during the first and second seasons of
study. Data in Table (3) obviously show that the average number
of leaves per shoot responded specifically to the NK soil added
rate. It was indicated a trend very similar to that found with the
average increase in shoot length. In other words, the N,K,
treatment was the superior followed by “N,K,™ one, whereas the
control “NoK,™ fertilization exhibited the least number of leaves
per shoot. Such trend was detected for both Costata and Hachyia

persimmon cvs. during 1999 and 2000 seasons of study.

With regard to the specific effect of chelated Zn foliar
spray solution at 0.0 and 200 ppm., it is quite evident from Table
(3) that among the differences the number of leaves per shoot in
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most cases were significant. It was also noticed that spraying
persimmon trees with Zn at 200 ppm resulted in shoots had
relatively number of leaves higher than those of control (sprayed
with water only) during both 1999 and 2000 seasons of study.

1V-1-2-B- Interaction effect

Referring the interaction effect of the different
combinations between various variables of both investigated
factors on number of leaves per shoot of both Costata and
Hachyia persimmon trees. Data tabulated in Table (3) displayed
obviously that the specific effect of each factor i.e., NK rate and
7n concentration was directly reflected on their combinations
during both seasons of study. In other words, the highest number
of leaves per shoot was always in concomitant with those
combinations between the N,K, from one hand and the 7Zn, (at
200 ppm) from the other. On the other hand, the opposite trend
was true with those combinations between the NoK, from one
side and those of water spray “Zn,”, however this treatment
significantly resulted in the least number of leaves per shoot.
Such trend was detected during both 1999 and 2000 seasons of
study for the two persimmon cvs. under study. In addition. other
combinations were in between the abovementioned two

extremes.

These results are in harmony with those reported by
Sharaf et al (1994); Gomaa et al (1994); Khamis ef al (1994)
and Nassef (2000), regarding the effect of NK soil application.
They stated that number of leaves per shoot was increased by
increasing the . rate of the NK added on Nemagaurd peach,

Communis pear seedling and Le-Conte pear trees. Meanwhile,

ESULT.
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Table (3): Average number of leaves per shoot of both Costata and Hachyia persimmon trees in response to the NK soil applied rate, Zn foliar spray

Costata Hachvia

Treatments 1999 2000 ’ 1999 2000
Znu Zn Mean* Zn . Zn Mean* Zn Zn Mean* Znu Zn Mean*
No Ko 12,33 13.67gh 13.00G 20.005 22.67i 21.33 20.33e 21.33e 20.83D | 21.33 23.67e-h | 22.50F
No Ki 13.33¢ 16.00ef 14 .67F 22.67 23.67hi 23.17F | 24.67c-e | 23.33de | 24.00CD | 21.67¢h | 25.67d-f | 23.67EF
No K2 14.671¢ 17.00e 15.83EF | 22.67 23.33hi 23.00F 21.67e¢ | 31.33bc | 26.50BC | 21.67¢h | 25.33d-g | 23.50EF
Ni Ko 13.67gh | 20.00cd 16.83E 22.00i 26.67fy 2433 27.67b | 24.33c-e | 26.00C | 23.33f-h | 27.33de | 25.33DE
Ni Ki 18.00de | 20.00cd 19.00D | 25.00gh | 27.67ef 26.33D 26.00c-e | 30.33b-d | 28.17BC | 27.00de | 28.00cd | 27.50CD
Ni K2 22.00c 22.00c 22.00C | 28.67de | 37.67b 33.17C | 30.33b-d | 36.67ab | 33.50A | 31.00bc | 34.00b 32.50B
Nz Ko 17.67e 26.67b 22.17C | 26.33fg 38.00b 32.17C | 26.00c-e | 36.67ab | 31.33AB | 23.67e-h | 34.00b 28.83C
Nz Ki 22.00c 29.00a 25.50B 31.33¢ 37.35 34.33B | 31.33bc | 37.00ab | 34.17A 32.00b 40.33a 36.17A
N2 Kz 30.00a 30.00a 30.00A 29.67d 41.353a 3550A | 31.67bc | 41.00a 36.33A | 33.00b 42.33a 37.67A

Mz=an** 18.19B 21.59A 25.37b 30.95A 26.63B 31.33A 26.07B | 31.19A

*and ** reffer to specific effeet of NK fer on treatments and coneenteation of Zn spray solution, respectively. Values obtained for the investigated characteristic in ey ey

season were sigmificantly distinguishing by capital and small letters For specific and interaction effects, respectively.
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the present results concerning the influence of Zn foliar sprays
go in line with those mentioned by Awad and Atawia (1995 a)
and Kabeel and Khalafalla (2000) on pear and apple trees in
this concern.
1V-1-3- Leaf area

IV-1-3-A- Specific effect

Regarding the influence of the NK soil application rates
on leal area (cm?) of both Costata and Hachyia persimmon trees
data are presented in Table (4) obviously displayed that leaf area
was significantly responded to the investigated level of the NK
soil added. Leaf area significantly was increased by increasing
the NK applied level especially with increasing nitrogen rate.
The largest leaf area values were obtained by fertilization
treatments with N>K,, N>;K,;, N,K,. Whereas, the opposite was
observed with persimmon trecs subjected to the NoK, treatment,
which significantly exhibited a decrease. Such trend was
detected during both 1999 and 2000 seasons of study for the two
persimmon cultivars under study.

With respect to the specific effect of zinc foliar spray
solution. data obtained in the same table reavled that spraying
both Costata and Hachyia persimmon trees with Zn at 200 ppm
significantly increased leaf area than the control “Zny/water
spray”. Such trend was true for both persimmon cvs. during the

two seasons of this study.
1V-1-3-B- Interaction effect

Concerning the interaction effect of the various NK x Zn
combinations, data represented in Table (4) obviously revealed
that the specific effect of each studied factor (NK rate and Zn
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Table (4): Average leaf area (cmz2) of both Costata and Hachyia persimmon trees in response to the NK soil applied rate, Zn foliar spray
and their possible combinations in 1999 and 2000 seasons.

Costata Hachyia
Treatments 1999 2000 1999 2000
Znw Zn Mean* Zna Zn. Mean* Zno Zn, Mean* Znw Zn Mean*
No Ko 35.00g | 39.44e-g | 37.22C 3561f | 41.68d-f | 38.64C 35.00g 38.36e-g | 36.68D 31.74d | 42.95b-d | 37.35D
No K1 3491g | 39.97d-g | 37.44C 35.91f 45.94cd 40.92C 35.24fg | 40.48d-g | 37.86D 3898cd | 44.41bc | 41.69CD
Nu Ko 35.76fg | 42.51b-g | 39.14C | 38.40ef | 47.17c-e | 42.78C 36.10fg | 40.39d-g | 38.24D | 41.85b-d | 44 78bc [ 43.31B-D
N1 Ko 50.68a-c | 38.56f-g | 44.52AB | 39.7lef | 50.83b-d | 45.27BC | 37.38fg | 50.77ab | 44.08BC | 45.94a-c | 48.80a-c | 47.37A-C
Ni Ki 41.08c-g | 49.27a-e | 45.17AB | 50.02b-d | 51.46b-d | 50.74AB | 39.77e-g | 42.10b-g | 40.94CD | 47.59a-c | 50.90a-c | 49.24A-C
Ni Kz 41.2]c-g | 48 48a-e | 44.85AB | 50.11b-d wh.d.mv 5242A | 41.08¢c-g | 4992a-c | 45 50BC | 48 34a-c | 54.73ab | 51.53AB
N2 Ko 44.74a-g | 49.92a-d | 47.33A | 50.90b-d | 54.03ab | 52.46A | 44.50b-f | 49.27a-d | 46.89A-C | 50.11a-c | 54.03ab | 52.07AB
N2 K 45 40a-f | 51.92ab 48.68A | 48 34b-e 58.46a 53.40A 46.91a-e 534.73a 50.82AB | 53 48ab 58 46a 55.97A
N2 K2 49.82a-d | 53.60a 51.71A | 53.15ab | S58.96a 56.05A | 50.56ab 54.73a 52.65A | 51.46a-c | 5896a 55.21A
Mean** 42.07B 45 94A 44 68B S51.47A 40.73B 46.75A 45 50B 50.89A

= and ** reffer to specific effect of NK fertilization treatments and concentration of Zn spray solution, respectiv cly. Values obtained for the investigated characteristic in es ey

season were significantly distinguishing by capital and small letters for specific and interaction effects, respectivels.
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concentration)was  directly reflected on their combinations
during both 1999 and 2000 seasons of study. Since. the
combinations between the N,K; soil application rate and the Zn
foliar spray at 200 ppm concentration exhibited statistically the
greatest value in leaf area followed by combinations of (N,K; x
Zny) treated trees. In addition, the control trees i.e., persimmon
trees that supplied with NgK treatment and received no chelated
zinc “water sprayed/Zn,” were statistically the inferior as
exhibited the least value of leaf areca. Whereas, other
combinations were in between the aforesaid combinations. Such
trend was detected during both 1999 and 2000 seasons for both

persimmon cultivars under this study.

The present results are in complete agreement with those
found by Ludders and Bunemann (1969 a & b); Oud (1970);
Tattini ef al (1986); Kilany and Kilany (1991); Khamis ef af
(1994) and Nassef (2000) on apple, pear and peach. They
mentioned that leaf area was increased by increasing the level of
the NK fertilization. However, the trend of response to Zn foliar
spray goes in line with those reported by Awad and Atawia
(1995 a) and Kabeel and Khalafalla (2000) on pear and apple

trees.
IV-I-4- Leaf dry weight (gm)
IV-1-4-A- Specific effect
With regard to the specific effect of NK soil treatments on
leal dry weight of both Costata and Hachyia persimmon trees
Table (5) shows obviously that the highest value of leaf dry
weight significantly was in concomitant to the N,K; treated trees

followed in a descending order by N,K,. whereas the opposite
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was observed with persimmon trees subjected to the NyK,
treatment. However, the decrease exhibited by the NoK, treated
trees was significant. Other investigated treatment were in
between. Such trend was true during both 1999 and 2000 seasons
for the two persimmon cvs. under study.

As for the specific effect of Zn concentration in foliar
spray solution, data obtained revealed that sprayed chelated Zinc
at 200 ppm concentration significantly increased the leaf dry
weight than the control “water spray” which induced leaves
significantly recnded the lightest dry weight value. Such trend
was detected for Costata and Hachyia persimmon cvs. during
both 1999 and 2000 seasons of study.

IV-1-4-B- Interaction effect

Concerning the interaction effect of the various
combinations between the various variables of both investigated
factor on leaf dry weight of persimmon cvs.. data in Table (5)
obviously displayed that the specific cffect of each factor (NK
rate and Zn concentration) was directly reflected on their
combinations during both 1999 and 2000 seasons of study.
Hence, the between the N,K, soil application rate and the Zn
foliar spray at 200 ppm concentration statistically exhibited the
greatest value in leaf dry weight followed by combinations of
(NoKy x Zn)) treated trees. In addition. the control trees [i.e.
persimmon trees that supplied with the NoKg treatment and
received no chelated Zinc “water spray/Zn,”] statistically were
the inferior as exhibited the least value of leaf dry weight.
Meanwhile., other combinations were in between the aforesaid
combinations. Such trend was detected during both 1999 and

RESULTS
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2000 seasons for Costata and Hachyia persimmon cultivars
under this study.

The present results are in general agreement with those
mentioned by some investigators, Ludders and Bynemann
(1969 a & b); Oud (1970); Khamis et al(1994); Sharaf et
al(1994) and Nassef (2000) on apple, pear and peach. They
reported that the leaf dry weight significantly increased by
increasing the rate of NK fertilization. As for the influence of Zn
foliar spray on leaf dry weight, the present data goes in line of
Awad and Atawia (1995 a) and Kabeel and Khalafalla (2000)

on apple and pear trees.
IV-I-5- Percentage Increment in trunk Diameter
I'V-1-5-A- specific effect

Concerning the increment percentage of trunk diameter of
both Costata and Hachyia persimmon trees in response to the
specific effect of the NK soil added level. Data tabulated in
Table (6) obviously showed that the increment percentage in
trunk diameter significantly was increased by raising the applied
rate of NK. The highest value of the NK application “N,K,"
significantly resulted in the greatest value of increment in trunk
diameter (3.28 % and 2.44%) for Costata cv. and (2.05 % and
1.44%) for Hachyia cv., followed by those of “N,K,” treated
trees during both 1999 and 2000 seasons of study, respectively.
Moreover, the lowest value of increment % in trunk diameter
was statistically gained by the “NgKy™ treated trees during the
two seasons of study. In addition, other NK treatments were in
between in this respect.
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Referring the specific effect of the Zn foliar spray
solution, data obtained in the same Table during both seasons
obviously revealed that there are positive relationship between
the Zn concentration and increment percentage in trunk diameter
of both persimmon trees. However, the highest increment % in
trunk diameter was significantly produced by the spraying trees
with Zn at 200 ppm. On the contrary, water sprayed trees
statistically showed the lowest increase percentage in trunk
diameter. Such trend was detected during both 1999 and 2000
seasons for the two persimmon cvs. under in this study.

IV-1-5-B- Interaction effect

Regarding the interaction effect of the various NK x Zn
combinations on trunk diameter increment percentage of both
Costata and Hachyia cvs., data presented in Table (6) clearly
displayed that the highest increment percentage in trunk diameter
was in close relationship with the two persimmon trees subjected
to the (N,K, x Zn) treatment followed in a descending order by
those of (N,K; x Zn)) treated trees. The opposite was true with
unfertilized trees (NyKy x Zng) control. On the other hand. the
other “*NK x Zn™ combinations were in between with various
tendency of response. Such trend was detected for both Costata
and Hachyia persimmon cvs. during 1999 and 2000 seasons of
study.

The obtained data concerning the response of increment
% in trunk diameter to the different levels of the NK soil applied
were supported by the findings of several investigators, Catzeflis
(1971);  Fielder (1975); Neilson ef al (1984); Sharma and
Awasthi (1985); Ystaas (1990) and Nassef (2000), they

“SUL
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Table (6): Percentage increment in trunk diameter of both Costata and Hachyia persimmon trees in response to the NK soil applied rate, Zn foliar spray

and their possible combinations in 1999 and 2000 seasons.

Costata Hachyia

Treatments 1999 2000 1999 2000
Znu Zn Mean* Zn Zn Mean* YA Zn Mean* Znoy Zn Mean*
No Ko 0.53 0.91cd 0.72C 0.39c 0.53¢ 0.46C 0.73k 1.10ij 0.87H 0.68k 0.99j 0.79H
No K 0.68d 0.96bc .0.82C 0.3% 0.59¢ 0.49C 0.85jk 1.10j 0.96GH 0.69k 1.02j 0.85H
Nu K2 0.70d 1.02b-d 0.86C 0.50c¢ 0 64c 0.57C 0.97 1.1h 1.04G 0.96] |24 1.18G
I Ko 1.45a-d 1.29a-d 1.22BC 0.71c 0.96a-c 0.84BC 1.42h 1.66g 1.54F 1.25hi |.43fy 1.34F
Ni K 1.52a-d 1.93a-c _.wwé 0.85bc 1.06a-c 0.96A-C 1.57¢h 2 48d 1.98E 1.37gh | .67de 1.52E
Ni Kz 1.87a-c 2.0lab 1.94AB 1.05a-c 1.23a-c 1.14AB 2.12e 282c 2.47C 1.53f 1 87¢ 1.70C
Nz Ko 1.27a-d 1.48a-d 1.37A-D 0.83bc 0.96A-C 1.89f 2.39d 2.14D 1.51f 1.71d 1.61D
N2 Ki 1.55a-d 2.20a 1.87AB 0.93a-c 1.27AB 2.17e 3.19b 2.63B 1.55ef 251b 2.03B
N2 Kz 1.89a-c 2.20a 2.05A 1.1 1.44A 2.90c 3 65a 3.28A 1.91¢ 2 96a 2.44A

Mean** 1.24B 1.56A 0.75B 1.03B 2. 13A |.26B I.71A

< and ** peffer to specific effeet of NK fertilization treatments and concer

cepson were sisnificantly distinguishing by capital and s

olution, respectively. Viloes

letters for specific amd interaction effects, respectively

ol forr

s the investi
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reported that increment percentage in trunk diameter was
positively affected by the different treatments of the NK
fertilization.  With respect to the influence of 7Zn foliar spray, the
present results are in line with the findings of Awad and Atawia
(1995 a) and Kabeel and Khalafalla (2000) on pear and apple
trees in this concern.

IV-11- Response of leaf mineral content

Data obtained during both 1999 and 2000 seasons of
study regarding the response of Costata and Hachyia persimmon
cultivars to the defferential N: K and Zn fertilization treatments
were investigated on the leaf mineral contents from N; P; K; Ca;

: Fe; Zn: Mn and Cu, which estimated as a ratio on the dlv
wughr base (% for the fine macroelements and ppm. for the four
micro-nutrients) were represented in Tables (7, 8; 9:10; 11;
12:13: 14; and 15); for N:P: K: Ca; Mg: Fe; Zn; Mn and Cu.
respectively.

IV-11-1- Leaf Nitrogen Content
[V-11-1-A- Specific effect

With xeqpect to the specific effect of the NK soil applied
levels on leaf m[rogen content of both persimmon cvs. under
study, data in Table (7) obviously displayed that nitrogen was
increased significantly by raising the added rate, however the
NaK, treatment resulted in the richest leaves in their N-content
during both 1999 and 2000 seasons for the lwo persimmon cvs.
followed in a descending order by those of N,K, in the first
season and N,K; treatment in the second one. This was true for
the two cultivars under study. On the contrary, persimmon trees

received the NyK; treatment induced significantly the poorest

RESULTS
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leaves in their N-content. Such trend was detected for both
Costata and Hachyia persimmon trees during both 1999 and
2000 seasons of study.

Concerning the specific effect of both concentrations of
Zn in foliar spray solution, data obtained from the same table
show displayed clearly that leaf N-content responded
significantly. The highest N level was closely related to trees
sprayed by Zn solution at 200 ppm as compared with the water
sprayed one (Zng treatment). Such trend was detected during
both the first and second seasons of study for Costata and

Hachyia persimmon cvs. in this investigation.
IV-11-1-B- Interaction effect:

Regarding the interaction effect resulted by the various
combinations of all investigated rates of both NK soil applied
and Zn foliar spray solution, data in Table (7) obviously
displayed that the specific effect of each investigated factor
under study was reflected directly on their interaction effect.
Hence. both Costata and Hachyia persimmon trees subjected to
the highest NK soil added rate (N;K;) from one hand and Zn
spray solution at 200 ppm (Zn,) from the other, they statistically
exhibited the greatest leaf N-content during both seasons of
study. On the contrary, the leaves of had the least N content
percentage were from unfertilized trees (control), whereas the
other (NK x Zn) combinations came in between as compared to
the abovementioned two extents. In this respect. such trend was
detected during 1999 and 2000 seasons of study for both Costata

and Hachyia persimmon cultivars.
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The obtained results concerning the response of leaf
nitrogen content of Costat and Hachyia persimmon trees to the
NK' soil added level are in accordance with those mentioned by
many investigators, Sadoweski er al (1990); Ystaas (1990);
Mekhael (1994); Sharaf ef al (1994) and Nassef (2000). They
reported that the leaf N-content increased by increasing the rate
of NK soil applied in some deciduous fruit trees. However. the
influence of the Zn foliar spray was in harmony with that
reported by Awad and Atawia (1995 a); Kabeel er al (1998)
and Kabeel and Khalafalla (2000) on pear and apple trees in
this concern.

IV-11-2-Leaf Phosphorus Content
I'V-11-2-A- Specific effect

Regarding the leaf P content of both Costata and Hachyia
persimmon cvs. trees as influenced by the investigated level of
the NK soil applied, data in Table (8) revealed that leaf P content
was responded to the NK soil added rates, however the trend was
no so firm to be the same during both seasons of study. In spite
of the leaf I content to be significantly tended to increase by
both (NyK,) and (N,K,) for Costata in the first season. Whereas,
in the second season such increase was on trees treated with
NoKs NoKy, NoKg, NgK; and NoK;. Hachyia cultivar recordrd
the highest leaves P content on trees fertilized with N,Ky in the
second season. On the other hand, the least Leaf P content was
significantly exhibited on unfertilized trees (control). Such trend
was detected during both 1999 and 2000 seasons of study.

Concerning the specific effect of of Zn foliar spray
solution. data obtained and tabulated in the same table displayed
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obviously that the response was completely absent from the
stand point of statistic during 1999 and 2000 seasons for the two
persimmon  cvs. In other words, both Zn, “Water spray”™ and Zn,
*200 ppm concentration” did not significantly differ pertaining
their specific effect on the leaf P content. Such trend was true

during the two seasons of study.
IV-11-2-B- Interaction effect

With respect to the interaction effect of the various NK x
Zn combinations on the leaf phosphorus content of both Costata
and Hachyia persimmon cvs.. data presented in Table (8) clearly
showed that (N,K, x Zn,) combination exhibited generally the
greatest value of leaf P content during 1999 and 2000 seasons of
study for Costata persimmon cv. trees. However, the N;K; x
7Zn;) and (N,K, x Zn;) combinations induced leaves with the
highest P content during the first and second seasons,
respectively for Hachyia persimmon cv. trees. Moreover, the
unfertilized trees (control) or NoKyZn; treatment were
statistically the inferior in this respect. In addition, the other
combinations were in between in their effectiveness. Such trend
was detected during both 1999 and 2000 for the two persimmon

cvs. under study.

The obtained results regarding the influence of the NK
soil applied level on leaf P content were supported by the
findings of many investigators, Boynton and Compton (1944);
Taylor and Goubran (1975 a & b); Rase ef al (1984) Gomaa
et al (1994) and Nassef (2000) on some deciduous fruit species.
Meanwhile, a similar observation was achieved by Kabeel ef al
(1998) and Kabeel and Khalafalla (2000) on pear and apple
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Table (8): Leaf phosphorus content (%) of both Costata and Hachyia persimmon trees in response

and their possible combinations in 1999 and 2000 seasons.

to the NK soil applied rate, Zn foliar spray

Costata Hachyia
Treatments <1999 2000 1999 2000
Zny Zn. Mean* Zn Zn Mean* Zn Zn Mean* Zno Zn Mean*
Nu Ko 0.22f 0.22f 0.22E 0.24d 0.24d 0.24C 0.20g 0.22f 0.21F 0.22e 0.22e 0.22E
Nu Ki ~0.35ab 0.32bc 0.34A 0.28¢ 0.28¢c 0.29B 0.22f 023e 0.23EF 0.24d 0.24d 0.24D
Nu Ka 0. 26e 0.24ef 0.25D 0.30b ,_ 0.3]ab 031A 0.23e 0.24e 0.23EF 0.23de 0.25cd 0.24D
N1 Ku 0.29cd 0.26e 0.27C 0.30b 0.3]ab 031A 0.21fe 0.28¢cd 0.25E 0.24d 0.25¢d 0.25CD
Ni K1 0w le 0.36a 0.34A 0.29bc 0.32a 031A 0.27d 0.28cd 0.27D 0.26¢ 0.27c 0.26C
Ni K2 0.26e 0.34ab 0.30B 0.28c 0.30b 0 29B 0.27d 0.30¢ 0.28CD 0.26¢ 0.28bc 0.27B
N2 Ka 0.32bc 0.28d 0.30B 0.32a k 0.29bc O031A 0.29c 0.39a 0.34A 0.25cd 0.26¢ 0.26C
N2 Ki 0.30c 0.34ab 0.32AB 0.32a 0.32a 052A 0.30c 0.29¢ 0.29C 0.27¢c 0.30b 0.28B
N2 Kz 0.29¢cd 0.29¢d 0.29BC 33a ‘ 0.31ab 032A 0.28cd 0.34b 031B 0.29b 0.37a 0.33A
Mean** 0.29A 0.29A 0304 _ 0.30A 0.27A 0.28A 0.29A 0.29A

©and = reffer o speeific effect of MK fertilization treatments and conees fiom of Zo spray solutie

season were simificantly distinguishing by capital snd s ferrers for specific amd inter on effects, pespectiv el

- respeetively. Values obtained for the investizated ¢
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trees with regard to the response of leaf P content to Zn foliar
spray.
1V-11-3-Leaf Potassium Content

IV-11-3-A- Specific effect

Referring the leaf K content of both Costata and Hachyia
persimmon  cultivars in response to specific effect of the NK s0il
applied levels, it is clear evident from Table (9) that the leaf K
content of the two persimmon cvs. under study responded
significantly (o the soil application rate of N: K fertilizers.
Moreover, the (N,K5); (N;K;) and (NgK,) treated trees had
leaves contained the highest K concentration, respectively.
However. unfertilized trees (control) were statistically the
inferior in this respect. Differences were significant between all
investigated rates. Such trend was true for both Costata and
Hachyia persimmon trees during 1999 and 2000 seasons of
study.

As for the response to specific effect of Zn concentration
as foliar spray solution on leaf K content of both Costata and
Hachyia persimmon cvs. trees, data tabulated in the same Table
revealed that spraying persimmon trees with Zn solution at 200
ppm (Zn;) resulted in a significant increase in the leal K content
over the water sprayed trees from one hand, but the response to
the Zn concentration was less pronounced than that of the NK
soil applied rate. Such trend was detected during both 1999 and
2000 seasons for Costata and Hachyia persimmon cvs. (rees

under this investigation.
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[V-11-3-B- Interaction effect

With regard to the interaction effect of various
combinations of all investigated rates of both NK soil applied
and Zn foliar spray solution on leaf K content of Costata and
Hachyia persimmon trees, data tabulated in Table (9) displayed
obviously that the specific effect of each investigated factor
under study was reflected on interaction effect of it’s
combinations. Hence, the two persimmon cvs. trees subjected to
the (N,K, x Zn;) combination induced statistically the greatest
leal K content followed in a descending order by (N,K, X Zn;)
treatment. Meanwhile, the poorest leaves in. their potassium
content were closely related to the unfertilized trees (control). In
addition. the other combinations were in between. Such trend
was true during both 1999 and 2000 seasons of study for Costata
and Hachyia persimmon cultivars in this respect.

The obtained data regarding the response of the K content
of both Costata and Hachyia persimmon cvs. trees to the NK soil
application rate are in a complete agreement with those
mentioned by Titus and Boynton (1952); Bondarrenko (1971);
Holland er al (1975) Awasthi ef al (1997); Attala (1998) and
Nassef (2000). They reported that a significant increase in leaf
potassium content with K application rates in some deciduous
fruit trees. However, the influence of Zn foliar spray. obtained
data arc in accordance with findings of Awad and Atawia (1995
a) and Kabeel and Khalafalla (2000). They indicated that pear
and apple trees sprayed with different Znic concentrations
resulting in the highest leaf K content.
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[V-11-4-Leaf Calcium Content
[V-11-4-A- Specific effect

Concerning the specific effect of the NK soil application
rates on leaf Ca content of both Costata and Hachyia persimmon
trees. Table (10) revealed obviously that the leaf Ca percentage
was significantly responded to the investigated levels of the NK
soil added. Hence, leaf Ca content was increased significantly
by increasing the NK applied level. whereas the N2K, soil
application  was  statistically the superior followed in a
descending order by those N2K, treatment, on contrary
unfertilized trees (control), was significantly the poorest leaves
in their Ca content. Such trend was detected during both 1999
and 2000 seasons for the two persimmon cultivars under study.

With respect to the specific effect of concentration of Zn
in foliar spray solution, it was be clearly noticed from data
presented in the same table that leaf Ca content was responded
significantly during both seasons of study for Costata and
Hachyia persimmon cvs. However, to the specific effect leaf Ca
content of trees sprayed with Zn at 200 ppm concentration, was
significantly higher as compared with those sprayed with water
only. Such trend was true during both 1999 and 2000 seasons of
study for both Costata and Hachyia persimmon trees under this
investigation.

IV-11-4-B- Interaction effect

Regar(iing the interaction effect of the various NK x Zn
concentration on the leaf Ca content of both Costata and Hachyia
persimmon trees, data tabulated in Table (10) displayed

obviously that the two persimmon trees under study subjected to
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either (N,K, x Zn;) or (N-K, x Zn;) combination exhibited
generally the highest value of leaf Ca content. during both 1999
and 2000 seasons of study. The superiority of the
abovementioned two combinations over the other investigated
ones waps clearly observed during the two seasons for both
Costata and Hachyia cvs. Moreover. the differences were
significant as the leaf Ca content was estimated as a percentage
of the leaf dry matter. Furthermore, unfertilized trees (NoK,
treatment) had -the lowest statistically leaf Ca content. whereas
the other NK x Zn combinations came in between with tendency
of variability in their effectiveness. Such trend was detected
during both 1999 and 2000 seasons for the two persimmon cvs.
under study.

The obtained results concerning the response of leaf Ca
content to NK' soil application rate are in a complete agreement
with those reported by Ludders er al (1974); Bhuani and
Bhatia (1986); Ferree and Cahoon (1987); Kassem (1991)
and Nassef (2000) on apple, plum and pear trees. They
mentioned that the NK fertilization increased leaf Ca content.
Moreover, some investigators, Awad and Atawia (1995 a);
Kabeel ef al (1998) and Kabeel and Khalafalla (2000); found
that the same trend of leaf Ca content in response to Zn foliar
spray solution was also observed.

IV-11-5-Leaf magnesium Content
IV-11-5-A- Specific effect

Data obtained in Table (10) concerning the leaf
magnesium content of both Costata and Hachyia persimmon
trees in response to the specific effect of the NK soil application
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level. obviously show that leal magnesium content of persimmon
trees were significantly responded to the NK applied rate.
However, the highest value of leaf magnesium content was
significantly in concomitant to the N>K, treated trees followed in
a descending order by those received the N,K, level. Whereas,
the opposite was true with those subjected to the lowest NK
applied rate i.e. NyK,. Such trend was detected during both 1999
and 2000 scasons of study for the two persimmon cultivars under
investigation.

Referring the specific effect of Zn concentration as foliar
spray solution. data obtained during both 1999 and 2000 seasons
for both Costata and Hachyia persimmon cultivars clearly
displayed that spraying the chelated Zn at 200 ppm concentration
increased significantly the leaf magnesium content as compared
to the water sprayed trees "Zny treatment” during the two
secasons of study for both persimmon cvs. as the leaf magnesium
content was expressed as percentage of the leaf dry matter.

IV-I1-5-B- Interaction effect

With regard to the leaf magnesium content of both
Costata and Hachyia persimmon cvs. trees inresponse to the
interaction effect of various NK and Zn concentrations. data in
Table (11) shows obviously that the specific effect of each
investigated factor was reflected on interaction effect of it’s
combinations. Thus, the two persimmon cvs. trees subjected to
the (N.K, x 7Zn;) combination induced leaves with the highest
value of leal' magnesium content followed in a descending order
by the (NoK;, x Zn;). On the other hand, the NyK, X Zn,
combination (control) statistically produced the inferior leaf
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Table (11): Leaf magnesium content (%) of both Costata and Hachyia persimmon trees in response to the NK soil applied rate, Zn foliar spray

and their possible combinations in 1999 and 2000} seasons

i Costata Hachvia
Treatments 1999 2000 1999 2000
Zn . Zn Mesn® Zn - Zn Mean* Zna Zn i Mean* Zny Zn Mean*
Nu Ko 0.32h 0.55d-f 0.44F 0.34h 0.32ef 0.43F 0.32i 0.52fg 0.42G 0.381 0.51gh 0.45F
No Ki 0.44¢g 0.58de 0.51E 0.43¢ 0.39¢c-e 0.351E 0.45h 0.62e 0.54F 0.45h 0.59fg 0.52E
Nu Kz 0.47fe 0.59de 0.53 0.49fu 0.57ef | 0.53DE | 0.48¢gh | 0.65de | 0.56EF 0.48h 063ef | 0.55DE
Ni Ka 0.49fg 0.78b 0.63D 0.49fg 0.67bc 0.58D 0.49¢h 0.69cd 0.59DE 0.48h 071d 0.59D
Ni Ky 0.61d 0.81b 0.71BC 0.60c-e 0.84a 0.72B 0.66de 0.74c 0.70C "0.59f 082c 0.71C
Ni K2 0.61d 0.82b 0.71BC 06lc-e 0.88a 0.74AB 0.63de 0.83b 0.74B 0.68de 0.90c¢ 0.79B
N2 Ko 0.52e-g 0.80b 0.66CD 0.58de 0.69b 0.64C 0.55f 0.66de 0.61D 0.51¢h 0.89¢ 0.70C
N: Ki 0.61d 0.84ab 0.73B 0.65b-d 0.88a 0.77AB 0.69cd 0.82b 0.75B 0.63d-f 0.99b 0.81B
N> K2 0.70c 0.90a 0.80A 0.65b-d 091a 0 .\mb\ 0.70cd 0.90a 0.80A 0.66d-f I 10a 0.88A
Mean** 0.53 0.73A 0.54B 0.73A 0.55B 0.71A 0.54B 0 79A
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magnesium content. In addition, the other combinations were in
between with a slight tendency of variability in their
effectiveness. Such trend was true during both 1999 and 2000

seasons for two persimmon cultivars under study.

The obtained result regarding the response of leaf
magnesium content to NK soil added rate are in acomplete
agreement with those reported by Beattia and Ellenwood
(1950); Boynton and Anderson (1956); Bhtani and Bhatia
(1986), Kassem (1991); and Nassef (2000). They found that
leal magnesium content was significantly increased with
increasing the NK soil application rate. Moreover, some
investigators, Awad and Atwia (1995 b). Kabeel ef al(1998)
and Kabeel and Khalafalla (2000) on pear and apple trees,
mentioned that sprayed trees with Zn resulting in increasing leaf
magnesium content.

IV-11-6-Leaf Iron Content
IV-11-6-A- Specific effect

With regard to the influence of the NK soil application
levels on leal Fe content as a part per milion of both Costata and
Hachyia persimmon cultivars. it is obvious from the data
presented in Table (12) that leaf Fe content was significantly
responded to the investigated rate of NK soil supplied. The
highest value of leaf Fe content was from the trees fertilized with
N,K, followed in descending order by N,K, soil application
treatment. Such trend was true during both seasons for Hachyia
cv. and in the first season only for Costata cv. While, in the
second season. Costata trees fertilized with N|K, level recorded

the highest values in this respect followed by N|K, treatment.
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However, leaves of the unfertilized (NoKy) significantly
produced the lowest value. Such trend was detected during both
1999 and 2000 seasons for the two persimmon cultivars under

study.

Referring the specific effect of Zn sprayed solution on
leal” Fe content of both Costata and Hachyia cultivars under
study, data obtained during both seasons and tabulated in Table
(12) displayed that the response was significantly. Differences
were significant as the water sprayed trees (Zng) was compared
to the (Zn;) sprayed trees. Such trend was true during both 1999
and 2000 seasons for the tow persimmon cultivars under study.

IV-11-6-B- Interaction effect

Concerning the interaction effect resulted by the various
combinations of the all investigated rates of both NK soil applied
and Zn foliar spray solution. data in Table (12)revealed that
specific effect of both factors under study reflected directly on
their interaction effect. Moreover, the combinations between the
highest NK soil applied rate (N,K,) from one hand and Zn spray
solution at 200 pmm from the other exhibited statistically the
greatest leaf Fe ppm content during both 1999 and 2000 seasons
for both Costata and Hachyia persimmon trees except with the
second season for Costata persimmon cv. where both N,K, and
NiK;  treatments, gave the highest value of leaf Fe content.
Meanwhile, the leaves unfertilized trees water spray (NoK, x Zn,
treatment) had  statistically the lowest Fe ppm content. In
addition, the other combinations were in between as compared to

the abovementioned two extents. Such trend was detected during

RESULTS
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the two seasons for both Costata and Hachyia persimmon trees
under study.

The obtained data regarding the response of leaf Fe
content to NK soil added level are in agreement with those
findings by Joolka ef al (1990). On apricot trees: Kassem
(1991); Mekhael (1994); Awasthi ef al (1997); Attala (1998)
on apple trees and Nassef (2000) on pear trees. They indicated
that a significant increase in leaf Fe content was occurred with

raising the NK applied rates.

Furthermore, influence of Zn foliar spray, data obtained
are in accordance with reported by Awad and Atawia (1995 b);
Kabeel er al (1998) on pear trees and Kabeel and Khalafalla
(2000) on apple trees. They found that sprayed trees with Zn

resulting in increasing leaf Fe content.
IV-11-7-Leaf Zinc Content
IV-11-7-A- Specific effect

With respect to the leaf Zn content of both Costata and
Hachyia persimmon cultivars in response to specific effect of
NK  soil added rates, data tabulated in Table (13) displayed
clearly that the highest value of leaf Zn content was significantly
gained by persimmon trees supplied with both N,K; and N,K
treatments. The opposite was true with the lowest NK applied
ratc (NyK,) treated trees which had significantly the poorest
leaves in their Zn content. Such trend was detected during both
1999 and 2000 seasons for Costata and Hachyia persimmon trees
as Zn content was expressed as a rate of the leaf dry matter
(ppm).  Differences were significant between all the NK

investigated levels.
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As for the specific effect of concentration of Zn as foliar
spray solution, it is quite evident from data presented in the same
table that spraying the two persimmon cultivats with Zn solution
at 200 ppm significantly increased the leaf Zn ppm content over
water sprayed trees “Zng spray”. Such trend was true during the
two scasons of study.

IV-11-7-B- Interaction effect

Regarding the interaction effect of the different
combinations between the various variables of both investigated
factors NK and Zn concentration on leaf Zn content of both
Costata and Hachyia persimmon trees. data tabulated in Table
(13) revealed obviously that both N;K, and N2K; treated trees
and spraying with Zn solution at 200 ppm “Zn;” resulted in
general the highest value of leaf Zn content during both 1999
and 2000 seasons. The superiority of the abovementioned two
combinations over the other investigated ones was clearly
observed during the two seasons of study for both two
persimmon cultivars. The differences were significant as the leaf
7Zn content was estimated as a part per milion of the leaf dry
matter (ppm). On the other hand combinations between the
unfertilized treatment (NyK,) from one hand and water spray
“7Zny" from the other resulted statistically the lowest leaf Zn
content. This trend was detected during both 1999 and 2000
seasons for Costata and Hachyia persimmon cultivars under

study.
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Table (13): Leaf zinc content (ppm) of both Costata and Hachvia persimmon trees in response to the NK soil applied rate, Zn foljar spray

and their possible combinations in 1999 and 2000 seasons.

Costata Hachyia

Treatments 1099 2000 1999 2000
Zny Zn Mean* Zn. Zn Mean* Zn. Zn Mean* Zn. Zn Mean*
No Ko 22.00k | 40.83¢h | 31.42E 24.67h 42.67ef | 33.67E 26.33i 41.67f 34.00D 21.671 44.67hi | 33.17E
No Ki 29.00; 47.00fg 38.00D 29.33h 49.83d 39.58D 28.67hi 41.353f 35.00D 29.50k 33.33e-g | 41.42D

Ni Koz 31.83j 51.50ef 41.67D 29.50h 36.00c 42.75D | 32 33g-1 33.83e 43.08C 34.67k | 3533d-f | 45.00D =

Ni Ko 36.00hi 42.00gh 39.00D 35.67¢ 58.83bc 47.25C 34.00f-h 55.83e | 44.92BC | 33.33jk 37.00c-f | 45.17D
Ni Ki 60.00cd | 58.33c-e | 59.17AB 40.67e-¢ | 61.83bc | 51.25BC 37.03fg | 58.00de | 47.52BC | 38.33ii 64.33bc | 51.33C
N1 Kz 46.33fu 64 83c 55.58B | 40.67e-¢ | 62.17bc 51.42BC 38.67fe | 59.17¢c-e | 48.92B 51.83f-h | 66.50b 59.17B
Nz Ku 37.50h 56.83de 47.17C 37.33fu 60.50bc 48.92C 34.67f-h | 65.50bc 50.08B 47.67¢h | 59.50b-e | 53.58C
N2 Ki 38.33hi 71.50b 34.92B 44.00de 64.50b 54.25AB | 64.17b-d 74.17a 69.17A | 61.17b-d | 80.17a 70.67A
Nz Kz 47.83fg 78.67a 63.25A | 45.67de 70.50a 58.08A 66.83 78.50a 72.67A | 61.67b-d | 84.67a 73.17A

Mean*#* 38.76B 56.83 36.39B 58.54A 40.30B ~ 58.67A 4228 62 83A

" and ** refler to specific effect of NK fer nents and concentration of Zn spray solution, respectively. Vilues

ntly disrir

ceapitaland small letters for specific and interacr

season were sionifi
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Data obtained for the influence of NK level on leaf Zn
content are in general agreement with those mentioned by
Rogers (1972); Joolka ef al (1990); Kassem (1991); Mekhael
(1994); Shraf ef al (1994); Awasthi ef al (1997) and Nassef
(2000) on some deciduous fruit species, who stated that the leaf
Zn content was positively related to the NK soil application.
However. other investigators, Awad and Atawia (1995 b);
Kabeel et al (1998) and Kabeel and Khalafalla (2000) reported
a similar trend to that observed concerning the response of leaf
Zn content to Zn foliar spray solution.

IV-11-8-Leaf Manganese Content:
1V-11-8-A- Specific effect:

Concerning the leaf Mn content of both Costata and
Hachyia persimmon trees in response to specific effect of the NK
soil applied levels, it is quite evident from Table (14) that the
N,K, treated trees had leaves contained the greatest leaf Mn ppm
content followed in a descending order by N,K, treatment, while
the opposite was true with unfertilized trees (NK, treatment).
The differences were significant between all investigated NK
treatments in most cases as compared each other. Such trend was
detected during both 1999 and 2000 seasons for both Costata and
Hachyia persimmon cultivars in this study.

Referring the specific effect of Zn concentration in forliar
spray solution on the leaf Mn ppm content of the two persimmon
cvs.. data obtained in the same table during both seasons of study
displayed that spraying persimmon trees with Zn solution at 200
ppm. “Zn;” increased significantly the leaves Mn content over

water sprayed trees “Zng". Such trend was true during both 1999

CSULTS
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and 2000 seasons of study for Costata and Hachyia persimmon
CVS.
I'V-11-8-B- Interaction effect

With regard to the interaction effect of the different (NK x
Zn) combinations on the leaf Mn content of both Costata and
Hachyia persimmon cvs. data tabulated in Table (14) revealed
obviously that the two persimmon cvs. Trees subjected to (N,K,
X Zn;) combination resulted in the highest value of leaf Mn
content during both 1999 and 2000 seasons of study followed by
N>Ky x Zn; treatment. Contrary, the combination between the
(NoKy) and the water spray (Zng) (“NoK, x Zn,™) significantly
showed the lowest value in this respect during the two seasons of
study for both Costata and Hachyia persimmon cultivars.
Furthermore. the other NK x Zn combinations came in between
in  their effectiveness. Moreover, differences between
investigated combinations were significant. This trend was true
during 1999 and 2000 seasons for the two persimmon cvs. under
study.

The obtained results regarding the response of leaf Mn
content to the NK soil application rate are in general accordance
with  those found by Jange and Ko (1985); Johanson and
Samuleson (1990); Kassem (1991); Mekhael (1994); Sharf er
al,, (1994); and Nassef (2000). They reported that leaf” Mn
content significantly increased by increasing the level of the NK
applied Meanwhile, a similar observation was achieved by
Awad and Atawia (1995 b); Kabeel ef al (1998) on “Le-
Conte™ pear and “Anna” apple trees with regard to the response
of leal’Mn content to Zn foliar spray.
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IV-11-9-Leaf Cupper Content

[V-11-9-A- Specific effect
Regarding the influence of the NK soil application rates
on leaf Cu content of both Costata and Hachyia persimmon trees,
data represented in Table (15) obviously show that leaf Cu ppm
content was significantly responded to the investigated rate of
the NK soil added. However, leaf Cu content was increased
significantly by increasing the NK applied level whereas the
richest leaves in their cupper content were statistically in closed
relationship with those N,K, applied trees followed in a
descending order by those of N,K, treatment, while those of the
NoKy treatment  were significantly the poorest leaves in their Cu
content.  Such trend was true during both 1999 and 2000 seasons

of study for both Costata and Hachyia persimmon cultivars.

As for the response to specific effect of Zn concentration,
data obtained revealed that spraying chelated Zn at 200 ppm
increased significantly the leaf Cu ppm content than the control
“Zng/water spray™. In other words, Zn,- sprayed trees statistically
induced the richest leaves in their Cu content as compared to
Zny- sprayed trees during both 1999 and 2000 seasons. Such
trend was detected for both Costata and Hachyia persimmon cvs.
during the two seasons of study.

IV-11-9-B- Interaction effect

The leat Cu content of both Costata and Hachyia
persimmon  cultivars was obviously responded to the various
(NK x Zn) combinations, whereas the richest leaf Cu content

was achieved by those trees subjected to the (N2K; x Zn;) and
(N,K| x Zn)) treated trees. The superiority of the

SULTS
RESULTS 3.
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abovementioned two combinations over the other investigated
combinations was clearly observed during both 1999 and 2000
seasons ol study. Differences were significant as the leaf Cu
content was estimated as a part per milion of the leaf dry matter.
On the other hand, the lowest leaf Cu content was always in
concomitant to those unfertilized persimmon trees (control, NoK,
X Zn, combination). In addition, the other NK x Zn combinations
came in between the aforesaid two extents with variable
tendency of effectiveness.

These results concerning the influence of the NK soil
application rate on leaf Cu content go in line with those obtained
by Johanson and Samuleson (1990); Kassem (1991); Mekhael
(1994); Awasthi ef al (1997) and Nassef (2000) on apple and
paer trees. Meanwhile, the present data are in confirmity with
those stated by Kabeel ef al (1998) and Kabeel and Khalafalla
(2000) on pear and apple trees regarding the response of leaf Cu
content to Zn foliar spray solution.

IV-III- Response of some fruiting measurements

In this respect fruit set percentage, yield (kg/tree) and
yield increment percentage over the control were the fruiting
measurements investigated in response to the specific and
interaction effects of each investigated factor understudy, NK
soil applied levels, concentration of Zn foliar spray solution and
their combinations. Data obtained during both 1999 and 2000
seasons for Costata and Hachyia persimmon cultivars are
tabulated in Tables (16, 17 and 18).

RESULTS



1V-111- 1- Fruit set percentage
IV-111- 1-A- Specific effect

Regarding the fruit set percentage in response to specific
effect of the NK soil application level, data in Table (16) showed
that supplying both Coststa and Hachyia persimmon trees with
N,K, level resulted in statistically the highest percentage of fruit
set during both 1999 and 2000 seasons of study followed by the
N,K; for Costata cv. and the N;K; for Hachyia cv. throughout
the two seasons of study. Whereas, unfertilized persimmon trees
(NyK,) showed statistically the least fruit set percentage. Such
trend was detected during both 1999 and 2000 seasons of study.

Concerning the response to specific effect ol the
concentration of the chelated Zinc in the foliar spray solution. it
is quite evident from data in Table (16) that fruit set percentage
significantly responded, whereas spraying Zn at 200 ppm
significantly increased the fruit set percentage than the control
“7Zng/water spray” during both the first and second seasons for
both Costata and Hachyia persimmon cvs. under study.

IV-I11- 1-B- Interaction effect

Referring the interaction effect of the various NK soil
applied rates combined with the differential Zn foliar solutions,
data in Table (16) obviously revealed that both Costata and
Hachyia persimmon trees received NK soil added at (N,K;) rate
associated with spraying with Zinc solution at 200 ppm (Zn;) as
well as the "N,K, x Zn, treated trees during both 1999 and 2000
seasons induced the highest fruit set percentage that surpassed
statistically the analogous ones of the other (NK x Zn)

combinations. Contrary to that both persimmon cvs trees
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Table (16): Average fruit set percentage of Costata and Hachyia persimmon trees as influenced by soil added Jevel of the NK fertilizer, concentration

of Zn spray solution and their possible combinations during 1999 and 2000

Costata Hachvia
Treatments 1999 1999 2000
Zn Zn Mean* Mean* Zn Mean* Znu Zn Mean*
Nu Ko 39.871 55.33y 47.60G 49 51F 41.96h 38.35F 39.71i 48.49gh 44.10F
No Ki 57.49¢-1 | 67.08b-d | 62.28CD 61.37D 50.38ef | 47.91D 52.78fy | 57.23¢-f | 55.00D
No K2 58.79¢-1 | 63.50d-f | 61.15D 6351C 54.42¢ J0IC 56.53d-f | 39.69b-e | 58.11B-D
Ni Ko 46,82k 56.66hi 51.47F 35 13E 46.40g 42 03E 44 27h 53.35f 48 81E
N1 Ki 59.29f-1 | 66.70b-d | 62.99B-D 67.07BC 53.7lcd 51.60C 55.28ef | 58.68b-e | 56.98CD
Ny K2 61.74f-g | 69.57ab 65.66B 68 89B 57.29ab 53.92B | 56.50d-f | 61.60a-c | 59.05BC
Nz Ko 51.72j 58.71¢g-1 55.22E 54 01E 47 98fy 43 64E 46.11h 55.38ef 50.74E
N2 Ki 60.25e-h | 68.63bc | 64.44BC 66.83BC 55.66bc 53.61B | 58.67b-e | 63.45ab | 61.06AB
N2 K2 64.50c-e 73.25a 68 88A 73 43A 59.65a 56.52A | 60.74b-d | 65.62a 63.18A
Mean** 5501B 64 38A 51.94A 52.29B 58.17A
*and =* reffer to specific effect of NK fertilization treatments and concentration of Zn spray sohation, respectis s, vod For theinmes dehievers

SCUASOn were

cantly distinguishing by capiral and small letters for specific
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subjected to the “NgK, x Zn,” treatment induced the lowest fruit
set percentage. In addition. the other combinations were in
between  with tendency of variability in their effectiveness. Such
trend was true during both 1999 and 2000 seasons for Costata

and Hachyia persimmon cultivars studied in this investigation.

These results concerning the response of fruit set % to the
various levels of the NK were supported by the findings of
Lilleland ef al (1962) on peach trees; Kulesza and Szafrnek
(1990); Hipps (1992) and Attala (1998) on apple trees and
Nassef (2000) on Le-Conte pear trees. They indicated that fruit
set percentage increased significantly by increasing the rate of
NK' fertilization. Meanwhile, as for the influence of Zn foliar
spray solution, the detected trend from present study goes in line
with the findings of Awad and Atawia (1995 b); Kabeel e al
(1998) and Kabeel and Khalafalla (2000).

IV-111- 2- Yield “kg fruits per tree
IV-111- 2- A- Specific effect
With regard to the specific effect of the NK soil applied

rates on both Costata and Hachyia persimmon cvs. trees
productivity (kg fruits/tree). data obtained in Table (17) clearly
displayed that the yield of persimmon cvs. trees under study was
responded significantly to the investigated NK soil added level
during both 1999 and 2000 scasons of study. However, the
highest yield/tree was statistically gained by the “N,K,” treated
trees  followed in a descending order by the N\K, level for
Costata cv., whereas the greatest yield as kg/tree of Hachyia cv.
was significantly produced by the *N,K,™ followed by N,K,
treated trees. Moreover, the opposite was true with unfertilized
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trees (NgKy). Such trend was detected during both 1 and 2™
seasons of study.

As for the specific effect of concentration of Zn foliar
spray solution. it could be noticed clearly from data presented in
the same table during both seasons of study for the two
persimmon cvs. that yield as kg fruits per tree responded
significantly. ~ however increased  with increasing  Zn
concentration. Moreover, the Zn; (200 ppm) spray solution was
significantly more effective than the Zn, (water sprayed trees).
This trend was true during 1999 and 2000 seasons for Costata
and Hachyia persimmon varieties.

IV-III- 2- B- Interaction effect

Data obtained during both 1999 and 2000 seasons of
study for both Costata and Hachyia persimmon cvs.. represented
in Table (17) revealed obviously that yield of the two persimmon
cvs. under study (kg/tree) followed a firm trend regarding their
response to the interaction effect of the different combinations
between the various variables of both investigated factors “NK
rate and Zn concentration™. The heaviest yield per tree was
always in significant relationship to the (NLK, x Zn)) treated
trees. On the contrary, the lightest crop was significantly in
closed relationship to those persimmon trees subjected to the
NoKy and water spray (“NyK, x Zn,") treatment. In addition, the
other * NK x 7Zn” combinations were effective on tree yield,
however all surpassed statistically in between regarding their
effect on yield per tree of both Costata and Hachyia persimmon
cvs. during 1999 and 2000 seasons of study.
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The present results, concerning the response of yield in
Kg/tree to the NK soil applied rate are in a complete agreement
with those reported by Niederholzer ef al (1991) on plum trees.
Kassem (1991); Kilany and Kilany (1991); Mekhael (1994)
and Awasthi er al (1997) on apple and Nassef (2000) on pear
trees.

As for the influence of the Zn foliar spray solution. data
obtained are in a harmony with those stated by Awad and
Atawia (1995 b); Kabeel ef al (1998) and Kabeel and
Khalafalla  (2000) on pear and apple trees, who found that
application  of Zn as foliar spray significantly increased tree
yield.

IV-I11-3- Percentage of yield increment over the control
IV-III-3- A- specific effect

-

With respect to the influence of various NK soil added
levels on yield increment % over the control of both Costata and
Hachyia persimmon cvs. trees. data presented in Table (18)
obviously showed that supplying both persimmon cvs. with
“NLK,™ treatment resulted in the greatest increase percentage in
yield. Such increase reached about (51.80 % and 47.99 %) for
Hachyia ¢v and (133.10 and 92.42 %) for Costata cv. over the
control  during both 1999 and 2000 seasons, respectively.
Followed in a descending order by the “NiK," treatment. The
lowest increment percentage of yield was from NoKoZn, treated
trees. Furthermore, the differences between the investigated NK
soil applied rates were significant. This was true during two

seasons of study for the two studied cultivars.
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Referring the response to specific effect of Zn
concentration in foliar spray solution, it is quite evident from
data in the same table that spraying both Costata and Hachyia
persimmon  cvs. trees with Zn solution at 200 ppm concentration
significantly increased the yield increment % over the control,
however differences were relatively less pronounced than those
found with the specific effect of NK soil added rate. Such trend
was detected for the two persimmon cvs. during both 1999 and
2000 seasons of study.

IV-111-3- B- Interaction effect

Regarding the interaction effect resulted by the various
NK x Zn combinations on yield increment % over the control,
data in Table (18) obviously revealed that the response was
typically followed the trend previously detected with the yield
increment % as influenced by the NK soil added rate. However,
the greatest percentage of yield increment over the control was
always in concomitant to the “N,K; x Zn,” followed by “N,K, x
Zn," treated trees. Whereas the reverse was true with the “NyK
x Zn," treatment. Such trend was true for the two persimmon

cvs. under study during both 1999 and 2000 seasons.

The present results are in harmony with those mentioned
by Kilany and Kilany (1991); Mekhael (1994); Kabeel et al
(1998); Kabeel and Khalafalla (2000) and Nassef (2000) on
pear and apple trees, regarding the influence of both Nk soil
added rate and the Zn foliar spray solution.

R L L 1S
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Table (18): Average increment (%) in vield compared with the control of Costata and Hachyia persimmon trees as influenced by soil added level
g ) p p b

of Zn spray solution and their possible combinations during 1999 and 2000 seasons

Costaia Hachvia
Treatments 1999 2000 1999 2000
Zn . Zn Mean* Zn. _ Zn Mean* Zn . Zn Mean* Zn Zn Mean*
No K 0.00j 19.13i 9.56H 0.00h 28.52e-g | 14.26E 0.00] 15.02k 7.51G 0.00j 13.47i 6.74]
Ni Ki 25.12hi | 51.01g | 38.06FG | 27.33fe | 36.27d-¢ | 31.80D 1689 | 34.59g | 25.74F | 16.61hi | 27.93e-¢ | 22.27F
Ni K 36.09h 67.06ef 51.38E mmw#?ﬁ‘ﬁmuoo?m 45.27CD 25.29i 39 47ef 32.38E 24.10g | 30.00d-t | 2705E
Ni Ko 15.59i 53.80¢ 34.70G [ 23.44¢ | 3629d-g | 29.86D 18.42; 30.91h 24.67F 19.93h | 26.85fy | 23 39F
Ni Ki 74.37de | 96.97c 85.67D | 44 68c-g | 50.44c-f | 47.56C 3432g | 41.09de | 37.71D | 28.63d-f| 31.71de ,.J_o. 17D
Ni Kz 96.52¢ 125.20b 110.80B | 64.25bc 106.00a 85.14A 41.26d 51.6% 46.48B | 29.38d-f | 39.87c 34.62C
N2 Ko 25.97hi 59.58fy 4278F | 34 l4e-g | 43.32¢c-g | 38.73CD 25.29 37.92f 31.61E 26.65fg 32.61d | 29.63DE
N2 Ky 78.87d 122.60b | 100.70C | 4928c-f | 74.91b 62.10B 36.03g 43.53¢ 40.78C 36.68c | 47351b | 42.00B
N2 K> 116.70b 149 40a 133.10A | 39.51b-d | 125.30a 92424 44 35¢ 59.26a 51.80A 43.93b 52.06a 47 99A
Mean™* 52.13B 82.74A 3791B 61.46A 26.87B 39.50A 25.10B 35.34A
T retler to specific effiect of NK fertilization treatments and concentration of Zn spray solution, respectively, alues obtined for the investisated churacteristic in every

effeets, respectively.

m were significantly distinguishing by capital and small letrers fin <pee
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IV-1V-1- Fruit physical characteristics

The average fruit weight, volume, fruit dimensions (fruit
length and fruit diameter) and fruit shape index (fruit length/fruit
diameter ratio) were the evaluated physical characteristics of
both Costata and Hachyia persimmon fruits pertaining their
response to the specific and interaction effects of the various
variables of all investigated factors under this study (NK) soil
application rates and the concentration of the Zn foliar spray
solution. Data obtained during both 1999 and 2000 seasons are
tabulated in Tables (19, 20, 21, 22 and 23).

IV-1V-1-1- Fruit weight
IV-1V-1-1-A- Specific effect

'charding the fruit weight of both  “Costata™ and
“Hachyia™ persimmon cultivars as influenced by the specific
effect of N and K soil applied rates. Table (19) shows that it
significantly responded during both seasons of study. Whereas,
the highest rate of N and K “N,K," significantly resulted in the
greatest value. followed in descending order by those of “N;K,"
and “N,K," for “Hachyia™ cv. While, “N,K, ™ and “N,K," for
“Costata™ cv. The lightest fruits were gained by unfertilized trees
(NoK) “control”. Moreover, the other treatments intermediate
between the abovementioned treatments. This was true during

both seasons of study.

Concerning the specific effect of the Zn Foliar solution,
data obtained in the same table during both 1999 and 2000
seasons of study displayed that fruit weight was significantly
responded to spraying Zn solution. However, the response was

relatively less pronounced as compared to that detected with the

RESULTS
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NK' applied rate. Moreover, Zn spray solution at 200 ppm (Zn,)
increased significantly the fruit weight of both “Costata” and

“Hachyia™ persimmon cultivars over water sprayed trees.
IV-1V-1-1-B-Interaction effect

With respect to the interaction effect of the various
combinations between the differential variables of investigated
factors on fruit weight of both “Costata” and “Machyia™
persimmon  cultivars data in Table (19) revealed that the average
fruit weight responded significantly to the interactions effect of
the various (NKx Zn) combination. Moreover, the heaviest fruit
weight was significantly in closed relationship with (N,K; x Zny)
treatment. followed by (N;K,x Zn;) treatment. Contrary to that
the lightest fruits was always from unfertilized trees (NoK, x
Zng) “control treatment”. Meanwhile. the other combinations
were  significantly in between. Differences during both 1999 and
2000 seasons for both two cultivars understudy were significant.

The present results are in agreement with those found by
Kilany and Kilany (1991); Mekhael (1994); Awasthi et al
(1997); Kabeel et al (1998) and Nassef (2000) on apple and
pear trees, who reported that fruit weight significantly increased
by increasing the rate of NK fertilization. As for the influence of
Zn foliar spray the concerned data are in line with those
mentioned by Awad and Atawia (1995 b), Kabeel et al (1998)
and Kabeel and Khalafalla (2000) on “Le-Conte™ pear and
“Anna” apple trees.

RESULTS
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IV-1V-1-2- Fruit volume
IV-1V-1-2-A- Specific effect

Referring the specific effect of the NK soil applied rate
and the Zn foliar spray solution on fruit volume (size) of
“Costata™ and “Hachyia™ persimmon cultivars. Data in Table
(20) declared that fruit volume of both cultivars under study
followed typically the same two trends previously detected with
fruit weight concerning the specific effect of either the NK rate
or Zn concentration in foliar spray solution. Such two trends of

response were true for both “Costata™ and “Hachyia” cultivars
during both 1999 and 2000 seasons.
IV-1V-1-2-B- Interaction effect
With regard to the interaction effect of the different
combinations between the various variables of all investigated
factors (NK rates and Zn concentration) on fruit volume of both
two cultivars under study, data presented in Table obviously
show that the “Hachyia™ persimmon trees subjected to the either
(N>K5 x Zn)) or (N;K; x Zn;) combinations exhibited generally
the greatest volume (size) during both 1999 and 2000 seasons of
study. On the other hand. “Costata” persimmon trees received
the higher rates of NK soil added associated with spraying the
Zn solution at 200 ppm (N,K, x Zny), (N,K,xZn;) and
(N1KyxZn,) induced fruits had significantly the greatest volume
during both seasons of study. Moreover, the combination of
(NoKy x Zny) was the inferior in this respect. This “control”
treatment resulted in the smallest fruits for both “Costata” and
“Hachyia™ persimmon cultivars during both 1999 and 2000
seasons of this investigation.
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The obtained data concerning the response of fruit volume
to the different levels of the NK were supported by the findings
of  several investigators, Boynton and Anderson (1956);
Barden and Thompson (1962); Richardson (1986); Raese
(1990); Mekhael (1994) and Nassef (2000) on apple and pear
trees. who reported that fruit volume was increased by Increasing
the level of NK fertilization. Concerning, the trend of response to
the Zn foliar spray was in accordance with those reported by
Awad and Atawia (1995 b); Kabeel et al (1998) and Kabeel
and Khalafalla (2000) on “Le-Conte™ pear and “Anna™ apple
trees in this concern,

IV-1V-1-3- Fruit length (height)
IV-IV-1-3-A- Specific effect

With regard to the influence of the NK soil application
levels on fruit length of both Costata and Hachyia persimmon
cultivars. Table (21) shows obviously that fruit length was
significantly responded to the investigated rate of NK soi
supplied. Fruit length increased significantly by increasing the
NK added rate. The greatest values of fruit length were
statistically in closed relationship with those N>K; applied trees
followed in a descending order by those of N,K treatment.
These treatments induced fruit with more length than those of the
“NoKy" treated trees (control treatment) especially with Costata
cultivar. Such trend was true during both 1999 and 2000 seasons.

As for the response to the Zn foliar spray solution, data
tabulated in Table (20) displayed that length of both Costata and
Hachyia persimmon fruit responded significantly to spraying Zn
solution at 200 ppm as compared to the water foliar spray “Zn,".
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However. the response was relatively less pronounced as
compared to that detected with NK applied levels. Such trend
was true for both two cultivars under study during both 1999 and

2000 seasons in this respect.
IV-1V-1-3-B- Interaction effect

Concerning the interaction effect of the various NK soil
applied rates combined with the Zn foliar spray solution, Table
(21) reveals that Costata and Hachyia persimmon trees received
the NK soil application at 2.4 Kg from each element source per
tree “N,K," associated with spraying with Zn at 200 ppm. “Zn,”
(*N,K, x Zn,") during both seasons of study, as well as the
“NoK, x Zn;" treated trees induced the highest values of fruit
length. Contrary to that both Costata and Hachyia persimmén
trees subjected to the “NyK x Zny” treatment induced the least
value of fruit length. In addition, other comminations were in

between.

The obtained results concerning the response of fruit
length to the different levels of NK were confirmed with that
reported by Williams and Billingesley (1974); Raese (1990);
Kilany and Kilany (1991); Kabeel et al (1998) and Nassef
(2000) on apple and pear trees. who mentioned that fruit length
significantly increased by increasing the rate of NK fertilization.
As for the influence of the Zn foliar spray. the concerned results
are in line with the findings of Awad and Atawia (1995 b) and
Kabeel and Khalfalla (2000) on “Anna” apple and “ Le- Cont”

pear trees in this concern.
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Table (21): Av, erage fruit length (mm) of Costata and Hachyia persimmon trees as influenced by

spray solution and their possible combinations during 1999 ang 2000 seasons

soil added level of NK fertilizer concentration of Zn

Costata Hachvia
Treatments 1999 2000 1999 ) 2000
Zny Zn Mean* Zn Zn Mean* Zn . _ Zn Mean* Zn. % Zn Mean*
Nu Ko 57.00f | 58.67d-e 57.83E 58.33h ,_ 61.33e-h | 59.83D 76.33f-h _ 79.67d-g | 78.00D 74.33F
No Ki 37.33ef | 59.33¢-f | 58.33DE 59.33¢h “ 63.33c-g | 61.33B-D 80.00CD 80.83DE
N K 37.67ef | 61.00b-e | 59.33C-E 59.67uh | 63.67c-y | 61.67B-D 82.67BC 83 50D
N1 K 57.67ef _ 58.67d-f | 58.17DE | 50 .67¢h ‘ 61.33e-h | 60.50CD 77.67D 79.50E
N1 Ky 58.00ef _ 62.00b-d | 60.00C-E 60.33f-h | 65.00b-e 62.67B-D 82.33BC 84.50CD
N1 K2 39.00d-f _ 63.33b | 61.17BC 62.33d-h 5 64.33c-f | 63 33BC 83.83B 85.00de | 90.67b¢ 87.83BC
Nz K 58.33d-f | 63.00bc 60.67CD | 61.00e-h 66.33b-d | 63.67B 81.30B-D 90.67be | 84.33CD
N2 K 62.00b-d | 64.67ab | 633 AB | 65.67b-d ‘ 69.00ab 67.3 87.17A 91.3
.’Z.a Kz 63.00bc ‘ 67.00a 0A | 67.00a-c _‘.\o 67a 833A 86.00bc _ 94.33a 94 50A
Mean** | 3§ y0p ~ 61 96A 61.48B g 635.00A 78.37B _ 86.70A
Al St refler o specific effect of NK fertilization i cancentration of iy <pray slution, respectively. Vatyes abtained for the inyesy

FEANON W

significantly distinguishing by cap
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1V-1V-1-4- Fruit diameter
IV-IV-1-4-A- Specific effect

With respect to the specific effect of the NK applied rate
or the Zn concentration in foliar spray solution on fruit diameter
of both Costata and Hachyia persimmon cultivars, data tabulated
in Table (22) demonstrated trends that typically the same tow
previously detected trends with fruit length. On the other words,
the widest fruit diameter was statistically gained from both
(N,K;) and (N,K,) treated trees followed by the (N;K;) ones.
Such tow trends of response were true during both 1999 and
2000 seasons for the tow studied cultivars under this study.

IV-1V-1-4-B- Interaction effect

Concerning the interaction effect of  the various
combinations between the different variables of all investigated
factors on fruit diameter of both Costata and Hachyia persimmon
cultivars. Table (22) indicates that the response followed
typically the same trend previously found with the former fruit
length. However, both (N.K; x Zny) and (NLK;, x Znj)
combination were statistically more superior whereas the
opposite was true with (NoKy x Zng) treatment. Moreover. the
other (NK x Zn) combinations were in between with various
tendency of response.

The present data regarding the response of fruit diameter
to the different levels of the NK are in accordance with the
findings of many investigators, Williams and Billingesey
(1974); Raese (1990); Kilany and Kilany (1991); and Nassef
(2000) on apple and pear trees. They mentioned that the fruit
diameter was positively affected by the different treatments of

RESULTS
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Table (22): Average fruit diameter (mm) of Costata and Hachyia persimmon trees as influenced by soil added level of NK ﬁm::mwaﬁno:nmzqm:o: of Zn

spray solution and their possible combinations during 1999 and 2000 5easons.

_, Costata ‘ Hachvia
Treatments 199G _ ) _ 2000
Zn _ Zn Mean* Mean* _ Zn Zn Mean*
Nu K 60.00d-h | 58.17D 57.33g 62.00d-g | 5967F
No K1 59.17CD 61.17DE 60.00f¢ | 64.00c-f | 2 00EF
| NoK: 62.33b-d | 60.17BC 62.50CD | 60 67e-v | 66.33a-¢ 63,50C-E
Ni Ku 60.33c-g | 58.83CD 61.33DE | 61 67e-u [ 63.67c-f 62.67D-F
N1 Ki 62.67b-d | 60.50BC 63.33B-D| 63.33¢c-f 67.67a-d | 65.50C-E
— | — T |
Ni Kz 62.00B 65.33B | 63.33b-f | 68 33a-c | 66.83BC
N2 K 61.83B 60.67de | 68.67BC | g4 67BC | 62 33d-g | 70.33ab 66.33B-D
N2 K 67.33a 65.17A 61.83A 68.67ab 69.33a 69.00A | 69.00a-c 70.67ab | 69 83AB
N2 Kz 64.67 67.33a 66.00A | 6] 67be 63.50A 68.67ab 71.00a 69.83A | 7067ab 72.00a T1.33A
Emm:: _ 39.52B 63.11A 37.19B * 0A 62378 63.89A 63378 67.22A
“and " peffer ..L?.a efect of NK fertilization teatments and concentration of solution, respectively, Values obtaind fur fhe investizuted eharacteristic in evers
seasun were significantly distinguishing by cay letters for specific and interaction effecrs, respectivels,
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the NK fertilization. As for the effect of the Zn foliar spray
solution. the obtained data goes in line with those reported by
Awad and Atawia (1995 b) and Kabeel and Khalfalla (2000)
on pear and apple fruit trees.
IV-1V-1-5- Fruit shape index:

IV-1V-1-5-A- Specific effect

Referring the response to specific effect of the various
NK soil added levels on fruit shape index (fruit length/fruit
diameter ratio) of both Costata and Hachyia persimmon fruits, it
is quitc from tabulated data in Table (23) that the response was
completely absent from the stand point of statistic for the tow
cultivars understudy during both 1999 and 2000 seasons except
with the (N>K,) treatment in the first season only for Costata cv.
where the difference was significant.

Concerning the specific effect of the Zn concentration in
foliar spray solution, data presented in Table (23) displayed
clearly that for the tow cultivars under study a similar trend
abovementioned was observed approximately with the Zn foliar
spray during both tow seasons except with the 1999 season for
Hachyia cultivar where the difference was significant.

IV-1V-1-5-B- Interaction effect

With regard to the interaction effect of the various
combinations between the differential variables of investigated
factors on fruit shape index of both Costata and Hachyia
persimmon cultivaes, data demonstrated in Table (23) shows that
the fruit shape index responded so slight to the interaction effect
of some combination between (NK x Zn) treatment during both

1999 and 2000 season of study for both Costata and Hachyia

RESULTS
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Table (23): Average fruit shape index of Costata and Hachyia persimmon trees as influenced by soil added level of NK fertilizer, concentration of Zn

spray solution and their possible combinations during 1999 and 2000 seasons

-105-

Costata Hachvia

Treatments 1999 2000 ) 1999 2000
Zn. Zn Mean* Zn _ Zn Nean® Zn . Zn Mean* Zn. Zn Mean*
No Ko 1.017b 0.977bc | 0.997B 1.067ab ~ 1.083ab 1.075A 1.297ab | 1.297ab 1.297A 1.013a 0.993a 1.003A
No Ki 1.003b 0.970bc | 0.987B 1.083ab 1.117a 1.100A 1.127b 1.337a 1.232A 0.990a 0.967a 0.990A
Ni Kz 0.997bc | 0.980bc | 0988B 1.090a 0.977b _.. 33. 1.257a 1.360a 1.3084 0.967a 0.967a 0967A
N1 Ka 1.003b 0.973bc | 0.988B 1.083ab | 1.080ab 1.0824 1.240ab | 1.293ab 1.267A 0.967a 0.967a 0.967A
N1 Ki 0.997bc | 0.990bc 0.993B 1.060ab ' 1 080ab 1.070A 1.283ab | 1.320ab 1.302A 0.960a 0.970a 0.965A
N1 Kz 0.960bc 1.010b 0.985B 1.080ab i 1.043ab 1.062A 1.243ab 1.337a 1.290A 0.953a 0.940a 0947A
Nz Ko 0.983bc 1.217a 1.100A 1.063ab | 1.083ab 1.073A 1.220ab | 1.280ab 1.250A 0.983a 0.943a 0963A
Nz Ki 0.987bc 0.940¢ 0.963B 1.083ab “ 1.100a 1,.0924 1.233ab | 1.303ab 1.268A 0.960a 0.967a 0963A
Nz Kz 0.973bc | 0.993bc | 0983B 1.087a m 1.083ab 1.0854 1.253ab | 1.330ab 1.292A 0.943a 0.983a 0963 A

Mean** 0.991A 1.006A 1.077A 1.072A 1 239B 1.317A 0971A | 0.969A

*and ©* refler ta spe effeet of NK fertilization treatments and concenteation ol Zn spray solution, respectively. Vialues wed for the investigated characteristic in o ery

ling by capital and small lerters for spe elfects, respectively
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persimmon fruits except with Hachyia cv. In the second season

where the difference was insignificant for all treatments.

The obtained data concerning the response of fruit shape
index (fruit length/ fruit diameter) of both Costata and Hachyia
persimmon  cultivars to both NK soil applied levels and Zn foliar
spray solution are in agreement partially with those mentioned
by Kabeel er al (1998); Nassef (2000) Kabeel and Khalafalla
(2000) on “Le-Conte™ and “Anna™ apple trees.

[V-IV-2- Fruit chemical characteristics

I'ruit juice total soluble solids percentage (TSS %), total
titratable acidity percentage (Acidity %), the TSS/acid ratio and
total tannins percentage were the four chemical characteristics of
both Costata and Hachyia persimmon cultivars investigated
concerning their response to both specific and interaction effects
of the different investigated factors under study viz NK soil
applied rate and concentrations of chelated zinc spray solution.
The obtained data during both 1999 and 2000 seasons of study
dealing with fruit chemical properties are presented in Tables
(24, 25:26 and 27).

IV-1V-2-1- Fruit juice total soluble solids percentage
(TSS %)
IV-1V-2-1-A- Specific effect

Data in table (24) declared that there are positive
relationship between fruit juice TSS % of both Costata and
Hachyia persimmon cvs. and the NK soil applied rate during
both 1999 and 2000 seasons. Persimmon trees provided with the

highest rate cach NK fertilizers per tree (N,K,) induced fruits

ESULT:
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had the highest TSS %, while the lowest TSS % were gained by
(NoKy) treated trees. Moreover, all treated trees with other (NK)
treatments induced fruit juice TSS % were statistically in
between. Differences in fruit juice TSS % due to variable rates of
NK soil application were significant for both two cultivars under

study during both 1999 and 2000 seasons with some exceptions.

With respect to the specific effect of the Zn foliar spray
solution, data obtained obviously revealed that water sprayed
trees “Zng treated ones™ produced fruits with the lowest juice
TSS % during both seasons for both Costata and Hachyia
persimmon cvs. The reverse was true with trees sprayed with
zine at 200 ppm (Zn, solution). whereas the highest TSS % was
observed and the increase was significant during the first and
second seasons for the two cultivars under study.

B- Interaction effect

Referring  the interaction effect of the different
combinations between the various variables of the investigated
factors (NK applied rates and Zn spray solution), data in Table
(24) revealed that both Costata and Hachyia persimmon trees
received the highest (NK) soil rate associated with spraying with
zinc solution at 200 ppm (Zny) induced fruits with the highest
1SS % that surpassed statistically the analogous ones of the
other (NK x Zn) combinations. Contrary to that both two
persimmon cvs. trees subjected to the control treatment (NyK)
and 7Zn, foliar spray (received no chelated zinc/water spray)
induced the poorest fruits in their juice TSS content. Moreover.
the other combinations were in between. In addition, generally

any treatment of the (NK) fertilization combined with spraying

RESUL
SULTS 107,



AADAD UL DNSEEDEAEYD PATETUSI LML 30 PARETGo SNy SRR S donnjos Seads uy jo

AN TSN HoR UL pur agaaeds o) a9 s e

L2202 e sjuant

pd ez Sy FUIYSIMBULSIP SPUEIUGIS 2100 HOSEIs

O L TR AN I RE R

VES+T g0 T Y0T 9t g6¢ e Yo0'+T grese V8¢ €L 13 5% o »xUBIN
V59T BOR'LT | 2QELCsT | V8S'LT BOS'8T 2L99T VL6 bT BLOCT | -BLSPT | V8FLT BEO'ST | 29££°9C o N
gL1°6T qQL1'9T | BPLI'PT | DTF'CT 2£9°9T 8jL1vT | VL9 BEOCT | P-BOOPT | D8S'ST | 29L1°9T | 3-PO0°ST 13 N
AL9ET | PEYET | J-POSET | ALOFT | RLOFC SLb'€T | @D00°CT | 3qcccT | 4pLozz | FsecT JEETT YsLl €L 0y N
geLvT 2qEEET | BPLIPT g9.9°9C qQ0<LT PoE8 <t YT6 ve BLI'CT | O-BLOWE | DEB'ST q0¢ 9T APLIET oy IN
dDJE6°ET | PREC T | J-PECEC | D8O'ST P200°9T | B3L1+T | DESHCT | P-eE6 ST | 4-9L6'CC | ARO'ST PAL9ST | JR0€+C 1IN
gE8vC | J-PEC €€ qeeoc d80°¢€T 800°+T YL1'Ce aocce | J-PO9 Tt | J200°TC 4€0°¢€T yReeeg WL 'TC "y N
JE0S'+T | 29€L €T | 3PLOLT H26 9T qei|'8C PL9ET gY0F+C | 9e0§ +T | P-eO0OFT | 90S9C q.9'9C 9qg£g9L B I
dDER'ET | APOOFT | PPLYECT | D8T'ST | PICYST | 2PLLST [ AD00'CT | °BLo €T | J-peczz | acste peeee Jeeve 13 "N
JLLTT | IBLIET | JLCTT aLivc | Jostc 8jeg'cz | 4sOTT | J-pegTT | JEsIT 40672 8LS°CT 1€T°ee 0 N
LUBIIA] ruz vuy «UBIN 1uz 0 uyz U3 tuy huz LUBIJA tugz nuz

0002 6661 000T 6661 siuauIeal |

CIAPUY vILIS0)

UOIEIJU32uU0d

'SUOSEBAs )(0T PUB 666 | AULINP sucueuiquos ajqissod syl pue uonnjos Aeids uz jo

3Z1]113) JIN 241 JO [2A9] pappe j10s {q paouanjjui st sa3.) uowunsiad eliysey pue e1RISO)) Jo afeIusstad §°S ] Uy afeaAy ((47) |qel

-108-

RESULTS



Zn solution at 200 ppm (NK x Zn,) had to great extent a
comparable effectiveness as compared to each treatment of the
(NK) with spraying with water (NK x 7).

From the abovementioned results the beneficial effect of
raising the NK rate on fruit juice TSS % as shown may be
principally discussed on that fact depending on the real function
of potassium in some physiological processes. Since, potassium
plays a great role in translocation of carbohydrates from the
producer organs (leaves) towards the accumulator organs such as
fruits and other perminant plant organs viz trunk. limbs, roots
-.ete,

The obtained data are in conformity with those stated by
Smock and Boynton (1944); Barden and Thompson (1962);
Meheriuk and Lau (1979); Abou Aziz ef al (1987); Kilany
and Kilany (1991); Lopes e al (1992); Mekhael (1994);
Awasthi ef al (1997) and Nassef (2000) on apple, persimmon
and pear trees, they mentioned that fruit juice TSS % increased
significantly by increasing the rate of NK fertilization.
Moreover, a similar observation was achieved by Awad and
Atawia (1995) and Kabeel and Khalafalla (2000) on pear and
apple trees with regard to the response of fruit juice TSS % to Zn
foliar spray.

IV-1V-2-2- Fruit juice total acidity percentage
IV-1V-2-2- A- Specific effect

With respect to the influence of the various NK soil
applied levels on fruit acidity % of both Costata and Hachyia
persimmon cultivars, the tabulated data in Table (25) displayed
clearly that the highest value of fruit acidity % was significantly
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gained by both tow cvs persimmon trees supplied with “NyKy”
followed by “N,K," treatment. The opposite was true with both
“NoK," and “N;K," treatments, which had significantly the
lowest fruits acidity %. Such trend was detected during both
1999 and 2000 seasons of study.

Referring the response to specific effect of concentration
of zine foliar spray solution, it could be noticed clearly from data
represented in the same table for both studied two persimmon
cvs. during both 1999 and 2000 seasons of study that fruit acidity
percentage responded significantly. However, fruit acidity %
decreased with increasing 7Zn concentration. The differences
were significant as the water sprayed trees (Zn treatment) were
compared to the Zn, sprayed trees.

1V-1V-2-2-B- Interaction effect

Concerning the interaction effect of the various (NK x
7n) concentration on fruit acidity percentage of both Costata and
Hachyia persimmon cultivars. data tabulated in Table (25)
revealed obviously that both two studied cultivars trees subjected
to either the “NoK, x Zng™ or *N|Ky x Zny” combinations
exhibited generally the highest value of fruit acidity % during
both 1999 and 2000 seasons of study. On the other hand, the
combinations of both the “NyK; x Zn;” and “NK, x Zn,"” during
both two seasons resulted statistically in the lowest fruit acidity
% for both Costata and Hachyia persimmon trees. Moreover. the
other (NK x Zn) combinations came in between with tendency of

variability in their effectiveness.

RESULTS
-110-



Table (25): Average fruit acidity percentage of Costata and Hachyia persimmon trees as influenced by soil added level of the NK fertilizer, concentration

of Zn sprav solution and their possible combinations during 1999 and 2000 seasons

Costata Hachvia
Treatments 1999 2000 1999 2000
Zn Zn, Mean* Zn Zn Mean* Zn. Zn Mean* Zn Zn Mean*
No Ko 0.657ab | 0.613c-e | 0.625B | 0.663bc | 0637e-h | 0.650B | 0.593b-d | 0 560g-1 | 0.577C 0.603a 0.580bc 0.592A
Nu Ki 0.600d-f | 0.590fg [ 0.595CD | 0.623g-j | 0.6 10jk 0.617D 0.547j) 0.533jk 0.540E | 0563c-e | 0.547ef | 0.555C
Nuo Kz 0.393fg 0.580¢ 0.587D 0.610k 0 600k 0.605D 0.333jk 0,320k 0.527F 0.353e 0.530f 0.542D
N1 Ko 0.643ab | 0.603d-f | 0.623B 0.670ab | 0.643d-t | 0.657B 0.610ab | 0.587c-e | 0.698B 0610a ).580bc 0.595A
N1 Ky 0.597e-g | 0.590fy 0.593D | 0'647c-e | 0.617i-k 0.632C 0.580d-f | 0.570f-h | 0.573CD | 0 580bc 0.557e 0.568B
Ni Kz 0.600d-f | 0.587fu 0.593D | 0.620h-j | 06135k 0.617D | 0.570e-h | 0.353hi 0.562D 0.580bc | 0.547ef | 0.563BC
Nz Ko 0.650a 0.627bc | 0.638A 0683a | 0657b-d | 0.670A 0.623a 0.600bc 0.612A 0610a 0.593ab | 0.602A
Nz Ki 0.617cd | 0.597e-g | 0.607C | 0.640d-g | 0.633e-1 0.637C | 0.593b-d | 0 577d-g | 0.585C 0.380bc | 0.560de 0.570B
Nz Kz 0.603d-f | 0.590fg | 0.597CD | 0.647c-e | 0 6271 0.637C | 0.587c-e | 0.363f-1 0.575C [ 0577b-d | 0.550e | 0.563BC
Mean** 0.616A 0.597B 0.645A 0.626B 0.580A 0.560B 0 3844 U.560B
S and =% refler to specific effect of NK fertilization treatments and concent of Zin spray solution, respectively. Values oheained for the ins e Cleristic iny evers

RUASGN Were

antly distinguish

wl small letters for specific and inter

Cts, respectively.
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The obtained results regarding the response of fruit
acidity percentage to the NK soil added level are in accordance
with findings of Beattie (1954); Barden and Thompson
(1962); Meheriuk and Lau (1979); Abou Aziz et al (1987);
Lopes ef al (1992); Awasthi ef al (1997) and Nassef (2000) on
apple, persimmon and pear trees. They reported that fruit
acidity % was decreased by increasing the rate of NK
application. However, other investigators. Awad and Atwia
(1995 b); Kabeel er al (1998) and Kabeel and Khalafalla
(2000), metioned a similar trend to that observed regarding the
response of fruit acidity % to Zn foliar spray solution.
[V-1V-2-3- Fruit juice total soluble solids percentage/total

acidity percentage
IV-1V-2-3-A- Specific effect

Data in Table (26) displayed that the ratio of fruit juice
total soluble solids %/total acidity % (TSS/acid ratio) of both
Costata and Hachyia persimmon cultivars was specifically
responded to the investigated rates of the NK soil applied
treatments. However. an obvious providing that both persimmon
cvs. with the (NoK,) treatments induced fruits had the highest
TSS/acid ratio followed by the (N;K;) treated trees as compared
to those of the other investigated rates. Whereas, the lowest fruits
TSS/acid ratio were those of persimmon trees subjected to the
(N,K,) treatment. Differences in fruit juice TSS/acid ratio were
significant during both 1999 and 2000 seasons of study for both
two-persimmon cultivars.

Referring the specific effect of the chelated zinc

concentration in the sprayed solution, data in the same Table
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revealed that the water sprayed trees “Zn, treated ones”
produced fruits with the lowest juice TSS/acid ratio during the
two seasons of study for both Costata and Hachyia persimmon
cultivars. The reverse was true with such trees sprayed with Zn
solution at 200 ppm. Concentration (Zn,) whereas. the highest
TSS/acid ratio was observed and the increase was significant
during both 1999 and 2000 seasons for the persimmon cultivars

under study.
IV-1V-2-3-B- Interaction effect

With regard to the interaction effect of the various
combinations between the various variables of both investigated
factors on  TSS/acid ratio of both Costata and Hachyia
persimmon cultivars, data in Table (26) indicated clearly that the
specific effect of each factor (NK rate and Zn concentration) was
directly reflected on their combinations during both 1999 and
2000 seasons of study. Since the combination between NoK; soil
applied level and Zn at 200 ppm concentration exhibited
statistically the greatest value in TSS/acid ratio of both two
cultivars under study during 1999 and 2000 seasons. However,
(N2K; x Zny) treatment was statistically the inferior as exhibited
the least value of TSS/acid ratio for both Costata and Hachyia

persimmon cultivars during the two seasons of study.

The present data are in general agreed with those reported
by Abou Aziz et al (1987); Kilany and Kilany (1991) Mekhael
(1994), Awasthi ef al(1997) and Nassef (2000) on pear and
apple trees concerning influence of NK soil application rate.
However, a similar observation was achieved by Awad and
Atawia (1995 b), Kabeel ef al (1998) and Kabeel and
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Khalafalla (2000) on “Le-Conte™ pear and “Anna” apple trees
with regard to the influence of Zn foliar sprays on TSS/acid
ratio.
IV-1V-2-4-Fruit tannins percentage

IV-1V-2-4-A- Specific effect

Regarding the fruit tannins percentage of both Costata and
Hachyia persimmon cultivars in response to specific effect of the
NK soil added rates, it is quite evident from Table (27) that a
firm trend was obviously detected. Since. the lowest NK level
(NgKy) added obviously recorded, the greatest fruit tannins
percentage while, the opposite was true with the highest NK
applied rate (N,K,). Moreover, differences were significant
between all investigated treatments of the NK added levels. Such
trend was detected during both 1999 and 2000 seasons of study
for both (wo cultivars (Costata and Hachyia) persimmon trees
under this investigation.

As for the response to specific effect of zinc concentration
in spray solution it was clear that fruit tannins % was generally
decreased with spraying Zn at 200 ppm. Differences were
significant as compared with the water sprayed trees (Zn,
treatment). Such trend was true for both Costata and Hachyia
persimmon cv. during both 1999 and 2000 seasons of study.

IV-1V-2-4-B- Interaction effect

Concerning the interaction effect resulted by the various
combinations of the all investigated levels of both NK soil
applied and 7n foliar spray solution, data in Table (27) revealed
that specific effect of both factors under study reflected directly

on their interaction effect. Hence. the combinations between the

RESULT.
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lowest NK  soil applied rate (NyK,) from one hand and no zinc
spray solution “water spray™ from the other exhibited statistically
the greatest fruit tannins % for both Costata and Hachvia
persimmon cv. during the first and second seasons of study:.

On the other hand, the lowest percentage of fruit tannins
was always in concomitant to those Costata and Hachyia
persimmon trees received the (NLK, x Zn;) followed by the
(N2Ks X 7Zng) combinations. In addition. the other (NK x 7Zn)
combinations came in between the aforesaid (wo extents with

variable tendency of effectiveness,
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