E 4. RESULTS and DISCUSSION ‘

4.1. Tree growth

Data presented in Tables (5-14), show the response of
some growth parameters of Costata persimmon trees expressed
as number of shoots per branch (growth intensity), shoot length
increase, increase in number of leaves per shoot, leaf surface
arca. leaf dry weight and leaf content of chlorophyll (a&b) and
carotene to organic manure source (cattle, poultry and rabbit),
organic manure application method (superficial and trench) and
biofertilization (Nitrobien and Rhizobacterien) as well as their
interaction during 2002 and 2003 seasons, besides the average’
of the two seasons.

4.1.1. No. of shoots/branch (growth intensity)

It is quite clear from Table (5) that Costata persimmon
trees manured with cattle manure had greater growth intensity
i.c., higher number of developed shoots per branch (16.7, 18.6
and 17.6 shoot/branch) as compared with the analogous ones
manured with poultry manure (12.4, 14.3 and 13.3 shoot/branch)
and rabbit manure (10.2, 12.1 and 11.1 shoot/branch) according
to the data of 2002 and 2003 seasons as well as the average of
the two seasons, respectively. Besides, both poultry and rabbit
manure produced similar effect in this respect from the statistical
standpoint.

On the other hand, organic manures namely cattle, poultry-
and rabbit whether applied superficially or in trenches exerted
materially similar effect on number of shoots per branch (growth
intensity) of Costata persimmon trees during the two seasons of
study, (Table, 5).

Furthermore, soil inoculation with Nitrobien failed to
produce distinguishable effect on number of shoots per branch
(growth intensity) as compared with Rhizobacterien inoculation
in 2002 and 2003 seasons, (Table, 5).
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In addition, the interaction between organic manure
source and the application method, (Table, 6) shows that cattle
manure applied in trenches exerted higher positive effect on
growth intensity (21.0, 22.9 and 22.0 shoot/branch) as compared
with the other studied combinations during 2002 and 2003
seasons as well as the average of two seasons. respectively. On
the contrary, rabbit manure applied superficially induced
statistically the least positive effect on growth intensity (8.1, 9.9
and 9.0 shoot/branch) in 2002 and 2003 seasons as well as the
average of the two seasons, respectively. Other studied
interactions gave more or less similar effect in this concern in
both seasons from the statistical standpoint.

Furthermore, the interaction between organic manure
source and biofertilization, (Table, 7) demonstrates that in both
seasons cattle, manure whether enriched with Nitrobien or
Rhizobacterien induced similarly the highest positive effect on
number of shoots per branch (growth intensity) as compared
with the other studied interactions. Besides, poultry manure
provided with Nitrobien inoculation came next in exerting
enhancing effect on growth intensity. Other tested combinations
produced similar effect in this sphere from the statistical
standpoint.

Additionally, Table (8) illustrates that the interaction
between organic manure application method and biofertilization
failed to exert a differentiated effect on growth intensity of
Costata persimmon trees during 2002 and 2003 seasons.

Lastly, the interaction between organic manure source,
application method and biofertilization, (Table, 9), shows that
out of all these studied combinations cattle manure applied in
trenches and supported with Nitrobien or Rhizobacterien
recorded the highest values of number of shoots per branch in
both seasons, followed by poultry manure applied in trenches
and provided with Nitrobien inoculation. On the contrary, rabbit
manure applied superficially and enriched with Rhizobacterien

%
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or Nitrobien inoculation and poultry manure applied
superficially and supported with Rhizobacterien showed to be
the least effective combinations in enhancing growth intensity of
Costata persimmon trees in both seasons in an ascending order.
Other studied combinations gave nearly more or less an
intermediate values in this concern.

4.1.2. Shoot length increase

It is obvious from Table (5) that cattle manured
persimmon trees produced the longest shoots (6.9 & 6.3 and 6.6
cm), followed by poultry manured ones (5.5 & 5.2 and 5.3 cm)
and lastly rabbit manured trees (5.1 & 4.8 and 4.9 cm) in 2002
and 2003 seasons as well as the average of the two seasons,
respectively. However, the differences between the three tested
organic manure sources were obvious to be significant at 5%
level.

On the other side, the application of organic manure in
trenches succeeded in increasing shoot length in the second
seasons 2003, only as compared with superficial application.
Such enhancing effect disappeared in the first season, (Table, 5).

Additionally, soil inoculation with Nitrobien induced
statistically similar effect on shoot length as did Rhizobacterien
inoculation in the first and second seasons, (Table, 5).

Referring to the interaction between organic manure
source and application method, data of the average of two
seasons (Table, 6) declare that persimmon trees manured with
cattle manure in trenches produced the longest shoots, followed.
descendingly by the analogous ones manured with the same
organic manure source, but in superficial method. On reverse,
rabbit manure . applied superficially produced comparatively the
shortest shoots. The remained combinations resulted in shoots
similar in their lengths from the statistical standpoint.

In addition. data of the average of the two seasons (Table,
7) dealing with the interaction between organic manure source

40 4. Results and Discussion



and biofertilization demonstrate that the longest shoots in both
seasons of study were observed on persimmon trees manured
with cattle manure and inoculated with Rhizobacterien. followed
by the corresponding ones manured with the same organic
manure source but inoculated with Nitrobien. On the contrary,
the shortest shoots were realized on rabbit manured trees,
inoculated with Nitrobien. The other studied interactions gave
statistically similar values in this sphere.

As for the interaction between organic manure application
method and biofertilization, Table (8) illustrate that in general,
Costata persimmon trees manured in trenches and inoculated
with Rhizobacterien produced comparatively the longest shoots
in both seasons. Besides, the other studied combinations gave
nearly more or less shoots similar in their lengths.

Lastly, data of the average of the two seasons dealing with
the effect of interaction between organic manure source,
application method and biofertilization on shoot length increase
reported in Table (9) show that the longest shoots were produced
by cattle manured trees in trenches, inoculated with
Rhizobacterien followed descendlingly by the corresponding
ones manured with the same organic manure source and
manured by the same method, but inoculated with Nitrobien and
those manured with cattle manure superficially and inoculated
with Rhizobacterien. On the contrary, the shortest shoots were
observed on persimmon trees manured with rabbit manure in
trenches and inoculated with Nitrobien, followed in an ascending
order by the analogous ones manured with poultry manure in
trenches and inoculated with Nitrobien and those manured
superficially ~ with  rabbit manure and inoculated with
Rhizobacterien.  Other studied interactions exerted an
intermediate effect in this concern.

4.1.3. Increase in No. of leaves/shoot

It is clear from Table (5) that in 2002 and 2003 seasons
shoots of rabbit manured trees had higher number of leaves (3.2

%
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& 2.9 and 3.0 leaves/shoot), followed by cattle manured ones
(2.9 & 2.7 and 2.8 leaves/shoot) and finally poultry manured
trees (2.2 & 2.8 and 2.5 leaves/shoot) in the first and second
seasons as well as the average of two seasons, respectively. The
differences between the three tested organic manure Sources,
particularly in the first season, in this respect were significant at
5% level.

Furthermore, the application of organic manure in
trenches enhanced the efficiency of organic manure in increasing
number of leaves per shoot in the first season, only than did
superficial application. Such enhancement of trench application
method disappeared in the second season, (Table, 5).

In addition, Table (5) illustrates that Nitrobien inoculated
trees produceqd higher number of leaves per shoot than did
Rhizobacterien inoculated ones in the first season. Such stimulus
effect of Nitrobien absent in the second season.

Referring to the interaction between organic mannure
source and application method, Table (6) demonstrates that
shoots of cattle and rabbit-manured trees in trenches had
statistically similar and higher number of leaves as compared
with other tested combinations. On the other hand, rabbit-
manured trees superficially produced higher number of leaves
per shoot as compared with other tested interactions. The rest
combinations gave an intermediate values in this concern.

On the other hand, Table (7)indicates that when rabbit-
manure interacted with Nitrobien, it produced the highest
number of leaves per shoots, followed by the interaction between
cattle manure: and Nitrobien inoculation. The opposite was
observed when poultry manure interacted with Nitrobien, hence,
this combination gave the lowest number of leaves per shoot.
The rest interactions induced statistically similar effect in this
respect.

Regarding the interaction between organic manure
application method and biofertilization, Table (8) shows that in
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2002 season the application of organic manure in trenches
supplemented ~ with  Nitrobien  inoculation produced
comparatively higher number of leaves per shoots. Besides, the
remained tested interactions induced statistically similar effect in
this respect in both seasons.

Finally, the interaction between organic manure source,
application method and biofertilization, Table (9) illustrates that
cattle and rabbit manure applied in trenches and enriched with
Nitrobien as well as rabbit manure applied superficially and
provided with Nitrobien induced statistically similar and higher
values of number of leaves per shoot as compared with other
tested combinations. On reverse, the lowest number of leaves per
shoot was produced by the interaction between poultry manure
applied superficially and provided with Rhizobacterien, poultry
manure applied superficially and enriched with Nitrobien and
cattle manure a'pplied superficially and supported with Nitrobien.
Other tested combinations came inbetween the previously two
mentioned categories.

4.1.4. Leaf surface area

Table (5) shows that poultry manured trees produced
leaves with larger surface area (43.13 & 41.19 and 42.16 cmz),
followed by cattle manured ones (38.53 & 38.13 and 38.33 cm?)
and lastly, rabbit manured trees (35.28 & 34.97 and 35.12 sz)
in the first and second seasons as well as the average of the two
seasons, respectively. However, significant differences were
pronounced between the three tested organic manure sources.

On the other hand, neither the organic manure application
method (superficial or trench) nor the biofertilization (Nitrobien
or Rhizobactetien) succeeded in inducing a remarkable effect on
leaf surface area of Costata persimmon trees during both seasons
of study.

Concerning the interaction between organic manure
source and application method, Table (6) reveals that the largest

%
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leaf surface areas were obtained firstly by poultry manured trees
superficially and secondly by those manured with the same
organic manure source in trenches in both seasons of study. The
reverse i.e.. the smallest leaf surface areas were produced by the
two application methods of rabbit manure especially when trench
application method was used. Besides, the two application
methods of cattle manure came inbetween the previously two
mentioned catogeries.

Furthermore, Table (7) demonstrates that the combination
between poultry manure and Nitrobien inoculation resulted in the
largest leaf surface area, followed by the combination of cattle
manure and Rhizobacterien inoculation and poultry manure
combined with Rhizobacterien. The rest combinations exerted
similar effect in this respect from the statistical standpoint.

Referring to the interaction between organic manure
application method and biofertilization, Table (8) indicates that
such interactions failed to induce a distinguishable effect on leaf
surface area in both seasons of study.

Finally, out of all interactions between organic manure
source, application and biofertilization (Table, 9) poultry
manure applied in trenches supported with Nitrobien inoculation
gave the largest leaf surface area, followed by those manured by
the same organic manure source superficially and inoculated
with Nitrobien or Rhizobacterien as well as the analogous ones
manured with cattle manure and supported with Rhizobacterien
inoculation. On the contrary, the smallest leaf surface areas were
produced in an ascending order by rabbit manured trees in.
trenches, inoculated with Nitrobien or Rhizobacterien and those
manured with cattle manure in trenches provided with Nitrobien
inoculation. Other interactions gave inbetween values in this
concern.

_._‘___—_—l#
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4.1.5. Leaf dry weight

It is obvious from Table (5) that poultry manured trees
produced the heaviest leaves as compared with those produced
by cattle or rabbit-manured ones in both seasons. Besides, the
differences between cattle and rabbit manure in both seasons and
between poultry and rabbit manure in the 2003 season in this
concern were lacking from the statistical standpoint.

On the other hand, neither organic manure application
method (superficial or trench) nor biofertilization (Nitrobien or
Rhizobacterien) induced a distinguishable effect on leaf dry
weight in both seasons, (Table, 5).

In addition, Table (6) demonstrates that poultry manure
whether applied in trenches or superficially produced the highest
positive effect on leaf dry weight. Other studied combinations.
showed a fluctuated trend during the two seasons of study.

As for the interaction between organic manure source and
biofertilization, Table (7) shows that poultry manure enriched
with  Rhizobacterien or supported with Nitrobien and cattle
manure provided with Rhizobacterien recorded the highest
values of leaf dry weight in descending order. Other
combinations gave nearly more or less similar trend in this
respect.

Additionally, Table (8) shows that the interaction
between organic manure application method and biofertation
induced nearly similar effect on leaf dry weight from the
statistical standpoint.

Finally, Table (9) illustrates that out of all studied-
interactions poultry manure applied superficially and provided
with Rhizoacterien and poultry manure applied in trenches and
enriched with ‘Nitrobien induced statistically similar and higher
values of leaf dry weight in both seasons of study. Other
combinations showed a fluctuated trend throughout the course of
study.

e e e—————————————————
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4.1.6. Leaf chlorophyll (a) content

Table (10) demonstrates that leaves of poultry manured
trees proved to be the richest ones in their chlorophyll (a) content
in the second season 2003, only as compared with those of cattle
or rabbit manured ones. On the contrary leaves of cattle manured
trees showed to be the poorest ones in their chlorophyll (a)
content. The differences between the three tested organic manure’
sources in this respect were obvious to be significant at 5% level,
Such differences were missed in the first season 2002.

On the other hand, the two tested organic manure
application methods (superficial and trench) produced similar
effect on leaf chlorophyll (a) content. Moreover. Nitrobien
inoculation failed to produced a differentiated effect on leaf
chlorophyll (a) than did Rhizobacterien inoculation in both
seasons of study from the statistical view, (Table, 10).

Referring to the interaction between organic manure
source and application method, Table (11) illustrates that in
2003 season the richest leaves in their chlorophyll (a) content
were produced by persimmon trees manured superficially with
poultry manure. Besides, the application of the three tested
organic manure sources (cattle, poultry and rabbit) in trenches
produced statistically similar effect on leaf chlorophyll (a)
content. On the contrary, the poorest leaves in their chlorophyll
(a) content were observed on cattle manured trees superficially
than did rabbit manured ones superficially. Such differences
between the different studied interactions were lacking in 2002
season from statistical standpoint.

Furthermore, Table (12) shows that in 2003 season
poultry ~manure whether enriched with Nitrobien or
Rhizobacterien- and rabbit manure provided with Nitrobien
exerted statistically similar and higher positive effect on leaf
chlorophyll (a) content than the combinations of cattle manure
supported with Nitrobien or Rhizobacterien and the interaction
between rabbit manure and Rhizobacterien. Besides, the
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differences  between  the = previously three mentioned
combinations were so small to reach the significance level.
Moreover, all the tested interactions gave statistically similar
values in 2002 season.

In addition, the interaction between organic manure
application method (superficial and trench) and biofertilization
(Nitrobien and Rhizobacterien) failed to exert a material
distinguishable effect on leaf chlorophyll (a) content of
persimmon trees during the two seasons of study, (Table, 13).

Lastly, the interaction between the three studied factors
ie. organic manure source (cattle, poultry and rabbit),
application method (superficial and trench) and biofertilization
(Nitrobien and Rhizobacterien) declares that in 2003 season
poultry manure applied superficially and supported with
Nitrobien recorded the highest values of leaf chlorophyll (a)
content, - followed descendingly by the combination of rabbit
manure applied in trenches and provided with Nitrobien
inoculation and the interaction between (poultry manure X
superficial application x Rhizobacterien inoculation). On reverse,
the lowest values of leaf chlorophyll (a) content were recorded in
an ascending order by the combinations of rabbit manure applied
superficially and Rhizobacterien inoculation, cattle manure’
applied  superficially and supported with Nitrobien or
Rhizobacterien inoculation. The remained combinations came
inbetween the previously two mentioned catogeries. On the other
hand, in 2002 season, all the studied combinations resulted from
the interaction between the three tested factors induced
statistically similar effect on leaf chlorophyll (a) content, (Table,
14).

4.1.7. Leaf chlorophyll (b) content

It is quite clear from Table (10) that in both seasons,
leaves of rabbit and poultry manured trees had statistically
similar and higher values of chlorophyll (b) content than the
analogous ones borne on cattle manured ones.
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In addition, the two studied factors 1.e., organic manure
application  (superficial and trench) and biofertilization
(Nitrobien and Rhizobacterien) failed to induce a distinctive
specific effect on leaf chlorophyll (b) content during the two
seasons of study.

Table (11) demonstrates that in 2003 season the
application of poultry manure in trenches and rabbit manure
either superficially or in trenches produced statistically similar
and higher positive effect on leaf chlorophyll (b) content than'
other tested combinations. Besides, cattle manure whether
applied  superficially or in trenches produced statistically similar
and lower values of leaf chlorophyll (b) content. On the other
hand, poultry manure applied superficially produced statistically
similar effect on leaf chlorophyll (b) content to the previously
mentioned  combinations. Moreover, all tested interactions
recorded similar values of leaf chlorophyll (b) content from the
statistical standpoint in 2002 season.

Regarding the interaction between organic manure source
and  biofertilization, Table (12) reveals that in both seasons
leaves of poultry manured trees, enriched with Rhizobacterien
and those of rabbit manured trees -either supported with
Nitrobien or Rhizobacterien recorded similar and higher
chlorophyll (b) values as compared with the analogous ones
borne on cattle manured trees, inoculated with Nitrobien or
Rhizobacterien and poultry manured trees enriched with
Rhizobacterien' inoculation. Moreover, the previously three
mentioned combinations produced similar effect in this concern.

Furthermore, the interaction between organic manure
application method (superficial and trench) and biofertilization
(Nitrobien and Rhizobacterien) induced statistically similar
effect on leaf chlorophyll (b) content, hence the differences were
so small to reach the significance level in both seasons of study,
(Table, 13).

%
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Finally, the interaction between the three studied factors.
(Table, 14) illustrates that in both seasons, poultry manure
applied in trenches supported with Rhizobacterien, rabbit manure
applied superficially and inoculated with Nitrobien and rabbit
manure applied in trenches and provided with Rhizobacterien
had statistically similar and higher values of leaf chlorophyll (b)
than the other tested combinations. Besides, most of the
remained interactions gave more or less similar values in this
respect.

4.1.8. Leaf carotene content

It is clear from Table (10) that in 2003 season, leaves of
cattle manured trees had higher values of carotene content than
the other two tested organic manure sources. Besides, poultry
manure exerted statistically the lowest positive effect in this
respect. On the other hand, in 2002 season the differences
between the three evaluated organic manure sources failed to
reach the significance at 5% level.

In addition, the three tested organic manure sources
whether applied superficially or in trenches produced statistically
similar effect on leaf carotene content in both seasons of study,
(Table, 10).

On the other side, Table (10) demonstrates that in 2003
season inoculation of Costata persimmon trees with
Rhizobacterien enhanced leaf carotene content than did
Nitrobien inoculation. Such enhancing effect was missed in the
2002 season, ‘hence the two sources of biofertilizers gave
statistically similar values in this respect.

Regarding the interaction between organic manure source
and application method, Table (11) illustrates that in 2003
season the application of cattle manure superficially caused
significant increase in leaf carotene content than the other tested
combinations. On the contrary, the application of poultry manure
superficially showed to be the least efficient combination in
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enhancing leaf carotene content. The remained combinations
produced statistically similar and an intermediate values in this
sphere. Besides, in 2002 season the differences between the six
tested combinations were lacking from the statistical standpoint.

Referring to the interaction between organic manure
source and biofertilization, Table (12) reveals that in 2002
season the tested combinations failed to exert a distinguishable
effect on leaf carotene content. On the other hand, in 2003
season the enrichment of cattle and rabbit manure with
Rhizobacterien inoculation produced similarly higher positive
effect on leaf carotene content, followed descendingly by cattle’
and poultry manure supported with Nitrobien inoculation. On
reverse,  providing poultry manure with Rhizobacterien
inoculation and rabbit manure with Nitrobien inoculation
showed to be the least efficient combinations in enhancing leaf
carotene content.

Additionally, the interaction between organic manure
application method and biofertilization gave statistically similar
values of leaf carotene content in both seasons, (Table, 13).

Lastly, Table (14) shows that in 2003 season out of all
studied combinations, cattle manure applied superficially and
inoculated  with  Nitrobien or Rhizobacterien produced
statistically similar and higher values of leaf carotene content.
On the contrary, rabbit manure applied in trenches and provided
with Nitrobien inoculation, poultry manure applied superficially
and enriched with Nitrobien and cattle manure applied in
trenches and supported with Nitrobien showed to be the Jeast
efficient combinations in enhancing leaf carotene content. The
rest combinations recorded an intermediate values in this
concern. Besides, in 2002 season the interactions of the three
tested factors induced statistically similar effect on leaf carotene
content.

Generally, cattle manure showed to be the best organic
manure source in enhancing number of shoots per branch (shoot

e —
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intensity), shoot length and leaf carotene content. Moreover, rabbit
manure proved to be the most effective organic manure source in
exerting positive effect on number of produced leaves per shoot
and leaf chlorophyll (b) content. Besides, poultry manure gave the
highest values of leaf surface area, leaf dry weight and leaf
chlorophyll (a and b) content. On the other hand, the application of
organic manure in trenches produced higher positive effect on
shoot length and number of leaves per branch (growth intensity)
than did superficial application. Besides, the organic manure
application method failed to produce a differentiated effect on
growth intensity, leaf surface area, leaf dry weight and leaf
chlorophyll ( a&b) and carotene content. Furthermore, Nitrobien:
inoculation exerted higher stimulus effect on number of produced
leaves per branch, whereas Rhizobacterien inoculation gave higher
positive effect on leaf carotene content. Nitrobien and
Rhizobacterien exerted statistically similar effect on growth
intensity, shoot length, leaf surface area, leaf dry weight and leaf
chlorophyll (a&b) content.

Finally, the combination of cattle manure applied in
trenches -and supported with Rhizobacterien proved to be the
most effective interaction in enhancing growth intensity and
shoot length. Moreover, rabbit manure applied in trenches and
enriched with Nitrobien inoculation produced the highest
number of leaves per shoot. Besides, poultry manure applied in
trenches and supported with Nitrobien gave the largest leaf
surface area. In addition, poultry manure applied superficially-
when provided with Rhizobacterien inoculation gave the highest
leaf dry weight, but when it supported with Nitrobien it recorded
the highest values of leaf chlorophyll (a) content, whereas, when
it applied in trenches and supplemented with Rhizobacterien it
produced the highest positive effect on leaf chlorophyll (b)
content. On the other hand, cattle manure applied superficially
and supported with Nitrobien or Rhizobacterien gave the highest
values of leaf carotene content.
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The improvement in tree growth due to the application of
organic manure may be attributed to the fact that manures often
improve the structure of the soil i.e. directly through their action
as bulky diluents in compacted soil, or indirectly when the waste
products of animals or microorganisms cement soil particles
together. These structural improvements increase the amount of
water useful to plants that soils can hold; they also improve
aeration and drainge and encourage good root growth by
providing enough pores of the right size and preventing the soil
becoming too rigid when dry or completely waterlogged and
devoid of air when wet. Thereupon, the positive effects of
organic manure on plant growth may be attributed to: (a) its
prospective physical affects on soil conditions, (b) the nutrients it-
supplies (c) the way it supplies the nutrients and (d) its
enhancing effect on soil content of IAA and cytokinins (Li ef al.,
1998).

On the other hand, the enhancement of tree growth due to
trench application of organic manure rather than superficial
(application may be due to the fact that the uric acid in fresh
manure is decomposed by micro-organisms to give ammonia,
which is easily lost if the manure is left exposed to the air
(Cooke, 1982). Losses of nitrogen by volatilization, of course
will still unless the manure is plowed or disked in immediately
(Tisdale and Nelson, 1956).

In addition, the enhancement of tree growth as a result of
biofertilization may be attributed to the production of growth
regulators as well as to N-fixation (Rao and Dass, 1989).

The results of organic manure source in enhancing tree
growth are coincided with the findings of Sekiya ef af (1983) on
apple, Tanas’ev (1984) on apple, Darfeld and Lenz (1985) on
pear, Awad et al (1993) on olive, Abou-Sayed Ahmed (1997) on
Balady mandarin, Li ef al. (1998) on apple, Takahashi ef al.
(1998) on mulberry, Ashinov and Bekanov (1999) on cherry,
peach, apricot and wild berry, El-Kobbia (1999) on Washington

m
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navel orange trees, Moustafa 2002 on Washington navel orange
and Salama 2002 on Balady mandarin. They mentioned that
organic manure affects on tree growth aspects differs according to
its source.

On the other side, the results of organic manure
application method, regarding tree growth are in accordance with
the findings of Makhmadbekov ef al. (1984) on Mayer lemon,
Moustafa 2002 on Washington navel orange and Salama 2002
on Balady mandarin. They reported that trench application of
organic manure exerted more positive effect on tree growth-
parameters than did superficial application.

In addition, the enhancing effect of tested biofertilizers
are in harmony with the findings of Nagarjan ef al. (1989) on
Mulberry, Haggag and Azzazy (1996) on mango, Ahmed et al.
(1997) on Red Roomy grapevines, Sharma and Bhutani (1998)
on apple, Mansour (1998) on apple, Mahmoud and Mahmoud
(1999) on peach, Moustafa 2002 on Washington navel orange
and Salama 2002 on Balady mandarin trees. They reported that
some growth parameters responded better to Rhizobacterien than
Nitrobien and the reverse is true.

#
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4.2. Leaf mineral content

The response of leaf nitrogen, phosphorus, potassium,
calcium, magnesium, iron, manganese, zinc and copper content
of Costata persimmon trees to organic manure source (cattle,
poultry and ‘rabbit), organic manure application method
(superficial and trench) and biofertilization (Nitrobien and
Rhizobacterien) as well as their interactions during 2002 and
2003 seasons is reported in Tables (15-29).

4.2.1. Nitrogen

It is obvious from Table (15) that in 2002 season leaves
of cattle manured trees proved to be the richest ones in their
content of nitrogen as compared with the analogous ones borne
on poultry and rabbit manured trees. Besides, leaf nitrogen
content of poultry manured trees was statistically similar to that
of rabbit manured ones. On the other hand, in 2003 season cattle
manure failed to induce such distinguishable effect on leaf
nitrogen content.

Furthermore,  organic ~ manure  whether applied
superficially or in trenches and persimmon trees either
inoculated with Nitrobien of Rhizobacterien failed to produce a
distinctive specific effect on leaf nitrogen content in both
seasons of study, (Table, 15).

As for the interaction between organic manure source and
application method, Table (16) illustrates that in 2002 season the
highest values of leaf nitrogen content was observed on leaves of
cattle manured trees in trenches. On the contrary, leaves of rabbit
manured trees recorded the lowest nitrogen content. Besides, leaf
nitrogen content of other combinations recorded statistically
similar values. On the other hand, in 2003 season the.
combination of cattle manure and trench application failed to
produce the previous stimulus effect on leaf nitrogen content.

Table (17) shows that in 2002 season cattle manure
whether enriched with Nitrobien or Rhizobacterien produce
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similar and higher values of leaf nitrogen content as compared
with other tested combinations. On reverse, rabbit manure
provided either with Nitrobien or Rhizobacterien induced
statistically similar and the lowest values of leaf nitrogen
content. Besides, poultry combinations gave an intermediate
value in this concern. Moreover, in 2003 season the six tested
combinations exerted similar effect in this sphere.

In. addition, the interaction between organic manure
application method (superficial and trench) and biofertilization
(Nitrobien and Rhizobacterien) failed to produce a distinctive
cffect on leaf nitrogen content of Costata persimmon trees during
the two seasons of study, (Table, 18).

Finally, the interaction between the three studied factors
l.e. organic manure, application method and biofertilization
Table (19) reveals that in 2002 season the richest leaves in their
nitrogen content were produced by cattle manured trees in
trenches and inoculated with Nitrobien or Rhizobacterien. On the
contrary, the poorest leaves in their nitrogen content were borne
on rabbit manured trees superficially and inoculated with
Rhizobacterien or Nitrobien and those manured with the same
organic manure source in trenches and inoculated with Nitrobien
as well as poultry manured trees in trenches and supported with
Rhizobacterien inoculation. The rest combinations came
inbetween the previously two mentioned catogeries. On the other
hand, in 2003 season all the evaluated combinations resulted
from the interaction between the three tested factors produce
similar effect on leaf nitrogen content of persimmon trees from
the statistical standpoint.

4.2.2. Phosphorus

It is obyvious from Table (15) that organic manure source
(cattle, poultry and rabbit), organic manure application method
(superficial and trench) and biofertilization (Nitrobien and
Rhizobacterien) failed to produce a distinguishable effect on leaf

%
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phosphorus content of Costata persimmon trees throughout the:
course of study.

Furthermore, the interaction between organic manure
source and application method failed to exert a pronounced
differentiated effect on leaf phosphorus content in 2002 and
2003 seasons, (Table, 16).

In addition, the combinations resulted from the interaction
between organic manure source and biofertilization produced
more or less similar effect on leaf phosphorus content,
particularly in 2002 season.

On the other side, Table (18) illustrates that in both
seasons, the application of organic manure superficially orin
trenches whether enriched with Nitrobien or Rhizobacterien gave
statistically similar values of leaf phosphorus content.

Lastly, the interaction between the three studied factors
reveals that in 2002 season, out of all tested interactions leaves
of rabbit manured trees in trenches, enriched with
Rhizobacterien proved to be the richest ones regarding
phosphorus content. On reverse, the lowest values of leaf
phosphorus content were shown in those leaves borne on poultry
manured trees in trenches, inoculated with Rhizobacterien. Other
combinations gave statistically similar values in this concern.
Besides, in 2003 season all the tested combinations gave similar
values of leaf phosphorus content from the statistical standpoint,
(Table, 19).

4.2.3. Potassium

It is quite evident from Table (15) that the richest leaves
in their potassium content were produced by poultry manured
trees as compared with those produced by cattle and rabbit
manured ones, Such superiority of poultry manure on rabbit
manure in this respect disappeared in 2003 season.

Furthermore, the application of three tested organic
manure sources in trenches exerted higher positive effect on leaf
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phosphorus content rather than when application was conducted
superficially, (Table, 15).

Additionally, Costata persimmon trees whether inoculated
with Nitrobien or Rhizobacterien produced leaves similar in their
potassium content from the statistical view, (Table, 15).

Regarding the interaction between organic manure source
and application method, Table (16) demonstrates that the highest
values of leaf potassium content (1.68 & 1.67 and 1.67%) was
produced by poultry manure applied in trenches in the first and
second seasons as well as the average of two seasons,
respectively. Rabbit manure applied superficially ranked the
second in exerting higher stimulative effect on leaf potassium
content in both seasons. On the contrary, the lowest values of
leaf’ potassium content were recorded by leaves borne on cattle
manured trees superficially (1.12 & 1.17 and 1.14%), followed
asendlingly by poultry manure applied superficially (1.23 & 1.27
and 1.25%) in 2002 and 2003 seasons as well as the average of
two seasons, respectively.

As for the interaction between organic manure source and
biofertilization, Table (17) shows that in both seasons poultry
manured trees inoculated with Nitrobien recorded the highest
values of leaf potassium content of followed descendingly by the
analogous ones manured with rabbit and inoculated with
Rhizobacterien. Besides, cattle and poultry manure provided
with Rhizobacterien and rabbit manure enriched with Nitrobien
gave similar and higher values of leaf potassium content than did
cattle manure supported with Nitrobien inoculation which
recorded the lowest values of leaf potassium content in both
seasons.

Furthermore, the application of organic manure in
trenches provided either with Nitrobien or Rhizobacterien
produced statistically similar and higher values of leaf potassium
content than superficial application of organic manure provided
with Nitrobien in both seasons of study, (Table, 18).

%—
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The combination of superficial application and Rhizobacterien
exerted an intermediate values in this respect in both seasons.

Finally, Table (19) demonstrates that in both seasons the
highest values of leaf potassium content were shown in rabbit
manure applied superficially and Rhizobacterien combination,
followed descendingly by poultry manure applied in trenches
and provided with Rhizobacterien or Nitrobien and cattle manure
applied in trenches and inoculated with Rhizobacterien. On the
contrary, the inoculation with Rhizobacterien both poultry
manure applied superficially or rabbit manure applied in trenches
gave similar and lower values of leaf potassium content in both
seasons followed in an ascending order by cattle manure applied
superficially and inoculated with Rhizobacterien or Nitrobien
and rabbit manure applied superficially and inoculated with
Nitrobien. The remained combination gave inbetween values in
this concern.

4.2.4. Calcium

It is quite clear from Table (20) that in 2003 season the
richest heaves' in their calcium content were borne on cattle
manured trees (1.42%) as compared with the analogous ones
produced either by poultry or rabbit manured trees. Besides,
poultry and rabbit manure exerted statistically similar effect in
this respect. On the other hand, in 2002 season cattle manure
failed to exert such superior effect as compared with the other
two tested organic manure sources, hence the differences
between the three tested organic manure sources were so small to
reach the significance level.

Furthermore, each of the evaluated organic manure
application method failed to produce a distinctive effect on leaf
calcium content, (Table, 20).

Inaddition, the source of biofertilization whether
Nitrobien or Rhizobacterien gave statistically similar values of
leaf calcium content in both seasons of study, (Table, 20).

%
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As for the interaction between organic manure source and
its application method, Table (21) declares that the resulted
combinations of such interaction showed similar values of leaf
calcium content from the statistical standpoint in 2002 season.’
Meanwhile, in 2003 season the application of cattle manure in
trenches exerted the highest positive effect, followed
descendingly by the application of cattle manure superficially.
On contrary, the least enhancing effect on leaf calcium content
was produced by rabbit manure applied in trenches. Other tested
combinations induced an intermediate values in this sphere.

Additionally, Table (22) reveals that in 2002 season the
combinations resulted from the interaction between organic
manure source and biofertilization produced similar effect on
leaf calcium content from the statistical view. Meanwhile, in
2003 season, the combination of cattle manure enriched with
Nitrobien took the superiority of enhancing leaf calcium content.
The other tested interactions gave similar effect in this concern
from the statistical standpoint.

On there side, the interaction between organic manure
application method and biofertilization, (Table, 23) exerted
similar effect on leaf calcium content throughout the course of
study.

Finally, most combinations resulted from the interaction
between organic manure source, application method and
biofertilization gave statistically similar values of leaf calcium
content ‘except for cattle manure applied in trenches and
inoculated with Nitrobien which recorded the highest positive
effect in this concern, whereas rabbit manure applied in trenches
and enriched with Nitrobien recorded the lowest values of leaf
calcium content in both seasons of study.

4.2.5. Leaf magnesium content

It is clear from Table (20) that in both seasons the leaves
of cattle manured trees recorded the highest values of
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magnesium content. Besides, significant differences were
lacking between cattle and poultry manure in 2002 season. On
the contrary, the leaves of rabbit manured trees showed the
lowest values of magnesium content.

Furthermore, leaf magnesium content of Costata
persimmon trees showed no response to the application method
of organic throughout the course of study, (Table, 20).

In addition, Rhizobacterien inoculation enhanced leaf
magnesium content than did Nitrobien inoculation in 2002
season, only, (Table, 20).

On the other hand, Table (21) illustrates that the trench
application of cattle manure or poultry manure recorded the
highest values of leaf magnesium content in descending order.
On reverse, the lowest values of leaf magnesium content were
achieved by those borne on rabbit manure applied in trenches,
followed ascendingly by those produced by poultry manured
trees superficially. Other combinations gave statistically similar
and an intermediate values in this respect.

In addition, the average of the two seasons reported in
Table (22) reveals that cattle manure enriched with Nitrobien
proved to be' the superior combination in enhancing leaf
magnesium content. On the contrary, rabbit manure supported
with Nitrobien inoculation showed to be the least efficient
combination in improving leaf magnesium content, followed
ascendingly by the combination of rabbit manure and
Rhizobacterien inoculation. Other combinations produced
similar and an intermediate values in this sphere.

Table (23) illustrates that in both seasons the organic
manures whether applied superficially or in trenches provided
with Nitrobien or Rhizobacterien induced statistically similar
effect in this respect.

Finally, data of the average of two seasons show that
leaves of poultry manured trees in trenches and inoculated with
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Rhizobacterien as well those of rabbit manured trees
superficially provided with Rhizobacterien achieved the highest
value of magnesium content. On the contrary, rabbit manure
applied in trenches and inoculated either with Nitrobien or
Rhizobacterien recorded statistically similar and lower values of
leaf magnesium content. Other combinations came inbetween the’
previously mentioned two categories.

4.2.6. Iron

It is obvious from Table (20) that in both seasons the
richest leaves in their iron content were borne on rabbit manured
trees. On the contrary, the lowest values of leaf iron content were
observed in those produced by cattle manured trees. However,
significant differences between poultry and cattle manure in this
respect in 2002 season was lacked.

Furthermore, in 2002 season the superficial application of
the three tested organic manure sources surpassed trench
application in enhancing leaf iron content. Such positive effect of
superficial application missed in the second season 2003 from
statistical standpoint, (Table, 20).

On the other hand, soil inoculation with Nitrobien or
Rhizobacterien induced statistically similar effect on leaf iron
content during the two seasons of study, (Table, 20).

Regarding the interaction between organic manure source
and application method, it is clear from Table (21) that as shown
from data of average of two seasons cattle manure applied
superficially gave higher values of leaf iron content, whereas
when the same organic manure source (cattle) was applied in
trenches it recorded statistically the lowest values of leaf iron
content, followed ascendingly by poultry manure applied
superficially. Other tested combinations recorded inbetween
values in this concern.

Table (22) reveals that the combinations of rabbit manure
provided with Nitrobien and poultry manure enriched with
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Rhizobacterien induced statistically similar and higher positive
effect on leaf iron content, followed descendingly by the
combinations of rabbit manure supported with Rhizobacterien
and cattle manure provided with Nitrobien. On reverse, the
combinations of cattle manure interacted with Rhizobacterien
and poultry manure combined with Nitrobien produced not only
similar effect but also the lowest values of leaf iron content.

On the other side, Table (23) illustrates that in both
seasons the interaction between organic manure application
method (superﬁcial and trench) and biofertilization (Nitrobien
and Rhizobacterien) failed to produce a combination with a
distinctive effect on leaf iron content from statistical view.

Finally, data of the average of two seasons reported in
Table (24) demonstrate that poultry manure applied in trenches
and supported with Rhizobacterien, cattle manure applied
superficially and enriched with Nitrobien and rabbit manure
applied superficially and supported with Nitrobien recorded the
highest values of leaf iron content in a descending order. On the
contrary, the lowest values of leaf iron content were produced in
an ascending order by cattle manure applied in trenches and
provided with Rhizobacterien, cattle manure applied in trenches’
and enriched with Nitrobien and poultry manure applied
superficially -supported with Rhizobacterien. Other combinations
produced an intermediate values in this concern.

%
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4.2.7. Manganese

Table (25) demonstrates that in both seasons leaves of
poultry and rabbit manured trees recorded similar and higher
values of manganese content than the analogous ones borne on
cattle manured trees.

Furthermore, superficial application of the three tested
organic manure sources surpassed trench application method in
enhancing leaf manganese content of Costata persimmon trees
during the two seasons of study.

In addition, Nitrobien inoculation induced higher positive
effect on leaf manganese content than did Rhizobacterien in the
first season, only. Such stimulus effect of Nitrobien disappeared
in the second season, (Table, 25).

Regarding the interaction between organic manure source
and its application method, Table (26) illustrates that the average
of the two seasons declares that the application of the three or
tested organic manure sources i.e. cattle, poultry and rabbit
superficially exerted similar and higher positive effect than other
tested combinations. On the contrary, trench application of cattle
manure recorded the lowest values of leaf manganese content of
Costata persimmon trees. The rest two combinations produced
similar and an intermediate values in this concern.

Concerning  the interaction between organic manure
source and biofertilization, data of the average of two seasons
reported in Table (27) demonstrate that the highest values of leaf
manganese content were produced in a descending order by the.
following ~ combinations: rabbit manure provided with
Rhizobacterien, poultry manure enriched with Nitrobien and
poultry manure supplemented with Rhizobacterien inoculation.
On reverse the combination of cattle manure and Nitrobien
inoculation recorded the lowest values of leaf manganese
content. Besides, the remained two evaluated combinations
recorded similar and an intermediate values in this respect.
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On the other hand, it is obvious from Table (28) that in
both seasons the application of the three tested organic manure
sources superficially ~whether enriched with Nitrobien or
inoculated with Rhizobacterien produced statistically similar and
higher positive effect on leaf manganese content than did other
tested combinations. Besides, trench application of organic
manures provided with Rhizobacterien inoculation surpassed
trench application supported with Nitrobien inoculation in
enhancing leaf manganese content in 2002 season, only.

Finally, .data of the average of two seasons dealing with
the effect of interaction between the three evaluated factors,
Table (29) illustrates that the combinations recorded the highest
values of leaf manganese content could be arranged in a
descending order as follows: (rabbit manure x superficial
application x Rhizobacterien inoculation), (cattle manure x
superficial application x Nitrobien inoculation), (poultry manure
x superficial application x Nitrobien inoculation), (poultry
manure x superficial application x Rhizobacterien inoculation)
and (rabbit manure x trench application x Rhizobacterien
inoculation). On the contrary, the lowest values of leaf
manganese content were produced in an ascending order by the
following combinations: (cattle manure x trench application x
Nitrobien inoculation), (cattle manure x trench application x
Rhizobacterien inoculation), and (rabbit manure x trench
application x Nitrobien inoculation). Other tested combinations
recorded inbetween values in this concern.

4.2.8. Zinc

It is obvious from Table (25) that in both seasons cattle.
and poultry manured trees borne leaves similar and higher in
their zinc content than those borne on rabbit manured trees.

Furthermore, the application of the three tested organic
manure sources either superficially or in trenches exerted similar
effect on leaf zinc content of Costata persimmon trees in both
seasons from the statistical standpoint, (Table, 25).

#
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On the other hand, in 2002 season Nitrobien inoculation
surpassed Rhizobacterien inoculation in enhancing leaf zinc
content.  Such stimulus effect of Nitrobien inoculation
disappeared in the second season 2003 as shown in Table (25).

As for the interaction between organic manure source and
its application method, Table (26) reveals that the highest values
of leaf zinc content were produced in descending order by the
following combinations: poultry manure applied superficially,
cattle manure applied superficially, (cattle manure applied in
trenches " and rabbit manure applied in trenches) and rabbit
manure applied superficially. On reverse, poultry manure applied
in trenches recorded statistically the lowest values of leaf zinc
content.

In addition, Table (27) demonstrates that supplementing
cattle manure with Nitrobien inoculation induced the highest
positive effect on leaf zinc content. Besides, enhancing poultry
manure with Rhizobacterien and providing rabbit manure with
Nitrobien produced statistically similar and higher stimulus
effect on leaf zinc content than did other combinations. On the
contrary, the combinations of cattle manure and Rhizobacterien
inoculation as well as rabbit manure and Rhizobacterien
inoculation induced statistically similar and lower values of leaf
zinc content in both seasons of study.

On the other side, Table (28) illustrates that organic
manures whether applied superficially or in trenches produced
statistically similar and higher values of leaf zinc content when
provided with Nitrobien inoculation. On reverse, trench
application of organic manure supplemented with Rhizobacterien
inoculation recorded statistically lower values of leaf zinc
content than did Rhizobacterien inoculation provided with
Rhizobacterien inoculation.

LastI}", the interaction between the three tested factors
(Table, 29) demonstrates that the evaluated interactions could be
arranged in descending order regarding their positive effect on

%
85 4. Results and Discussion



leaf zinc content as follows: (cattle manure x superficial
application x Nitrobien inoculation), ~(poultry manure X
superficial application x Rhizobacterien inoculation) and (rabbit’
manure x trench application x Nitrobien inoculation). On the
contrary, the lowest values of leaf zinc content were produced by
the following combinations (cattle manure X superficial
application x Rhizobacterien inoculation), (poultry manure x
superficial application x Nitrobien inoculation) and (rabbit
manure x trench application x Rhizobacterien inoculation). Other
combinations gave an intermediate values in this concern.

4.2.9. Copper

It is clear from Table (25) that in both seasons 2002 and
2003 each of the three evaluated factors i.e. organic manure
source (cattle, poultry and rabbit), organic manure application
method (superficial and trench) and biofertilization (Nitrobien
and Rhizobacterien) failed to exert its distinctive specific effect.
on leaf copper of Costata persimmon trees.

On the other side, Table (26) demonstrates that the
application of cattle and rabbit manure superficially induced
similar and higher values of leaf copper content as compared
with the other tested combinations. Poultry manure applied
superficially induced higher stimulus effect on leaf copper
content and raked the second in this descending order. Besides,
trench application of cattle and poultry manure recorded similar
and higher values of leaf copper content than did rabbit manure
applied in trenches.

As for the interaction between organic manure source and
biofertilization, Table (27) illustrates that the enrichment of
cattle manure with Nitrobien or Rhizobacterien inoculation and
supplementing poultry manure with Rhizobacterien inoculation-
and supplementing poultry manure with Rhizobacterien
inoculation gave statistically similar and higher values of leaf
copper content. On the contrary, supporting poultry and rabbit

_—__—_ﬂ
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manure with Nitrobien gave similar and lower values of leaf
copper content.

Furthermore, the combinations resulted from the
interaction  between organic manure application method and
biofertilization failed to exert a distinguishable effect on leaf
copper content in 2002 and 2003 seasons, (Table, 28).

Finally, the interaction between the three evaluated
factors, Table (29) reveals the Rhizobacterien inoculation
provided with superficial application of cattle or poultry manure
induced statistically similar and higher values of leaf copper
content in both season of study. The lowest values of leaf copper
content were produced in an ascending order by the following
combinations: (poultry manure x trench application x Nitrobien
inoculation) and (rabbit manure x trench application x Nitrobien
or Rhizobacterien inoculation). Other interactions recorded an
intermediate values in this concern.

Abstractly, cattle manure proved to be the most efficient.
organic manure source in enhancing leaf nitrogen, calcium,
magnesium and zinc content, whereas poultry manure exerted
the highest positive effect on leaf potassium, manganese and zinc
content, meanwhile, rabbit manure recorded the highest values of
leaf iron and Mmanganese content. On the other hand, the three
evaluated organic manure sources induced similar effect on leaf
phosphorus and copper content. Furthermore, trench application
of organic manure enhanced leaf potassium rather than
superficial application and the reverse was true with leaf iron and
manganese content. Besides, the organic manure application
method failed to induce a specific effect on leaf content of
nitrogen, phosphorus, calcium, magnesium, zinc and copper.

In  addition, Rhizobacterien inoculation surpassed
Nitrobien inoculation in improving leaf magnesium and
manganese content, whereas the reverse was true with leaf zinc
content. Moreover, the two sources of biofertilization exerted
similar effect on leaf content of nitrogen, phosphorus, potassium,
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87 4. Results and Discussion



calcium, iron and copper. Finally, the combination of cattle
manure applied in trenches and supported with Rhizobacterien
inoculation gave the highest value of leaf nitrogen content,
whereas the combination of rabbit manure applied superficially
and supplemented with Nitrobien inoculation recorded the-
highest value of leaf phosphorus content, meanwhile, rabbit
manure applied superficially and enriched with Rhizobacterien
inoculation showed the highest value of leaf potassium and
manganese content. Besides, cattle manure applied in trenches
and supported with Nitrobien inoculation gave the highest value
of leaf calcium content, whereas poultry manure applied in
trenches and provided with Rhizobacterien inoculation recorded
the highest values of leaf iron content. Moreover, cattle manure
applied superficially when supplemented with Nitrobien caused
high significant increase in leaf zinc content, but when enriched
with Rhizobacterien inoculation it recorded the highest value of
leaf copper content.

The enhancement of leaf mineral content due to the
application of organic manure may be explained by the fact that-
it induces positive effect on physical condition of the soil;
creates favourable conditions for root growth and nutrients
absorption; it. supplies much nutrients and it facilitates the
absorption of fixed nutrients by tree roots, (Cook, 1982).

In addition, the enhancement of leaf mineral content
particularly potassium due to trench application of organic
manure may be attributed to the fact that the incorporation of
manure in the soil provided a protection against nutrients losses
(Cook, 1982).

Shortly, the results of leaf mineral content due to organic
manure source are in harmony with the findings of Sekiya et al.
(1983) on Satsuma mandarin; Kalu-Singh et al. (1984) on
mango; Umemiya and Sekiya (1985) on persimmon; Villasurda
and Baluyut (1990) on guava; Smith (1994) on banna; El-'
Kobbia (1999) on Washington navel orange, Moustafa 2002 on

ﬁ
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Washington navel orange and Salama 2002 on Balady
mandarin. They mentioned that organic manures improve leaf
mineral content of different fruit species. Such stimulus effect on
leaf mineral content differs according to plant species and
organic manure source.

Furthermore, the obtained results of leaf mineral content
attributed to the effect of method of organic manure application
are in accordance with the findings of Tkachuk (1983) on apple;
Bhangoo er al. (1988) on grape; Moustafa 2002 on Washington
navel orange and Salama 2002 on Balady mandarin.

On the other hand, results of biofertilization concerning
leal’ mineral content go in line with the findings of Chockha er
al. (1993) on sweet orange; ‘Haggag and Azzazy (1996) on
mango; Ahmed er al. (1997) on grapevines; Awasthi er al
(1998) on peach; Mansour (1998) on Anna apple; Mahmoud
and Mahmoud (1999) on peach; Moustafa 2002 on Washington
navel orange and Salama 2002 on Balady mandarin. They
concluded that the enhancement of leaf mineral content differs
according to the biofertilizer type and plant species. In this
respect, Nitrobien surpassed Rhizobacterien in improving leaf
mineral content in a plant species and the reverse is true in
another one.

%
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4.3. Tree fruiting

The effect of organic manure source (cattle, poultry and
rabbit), organic manure application method (superficial and
trench) and biofertilization (Nitrobien and Rhizobacterien) as
well as their combinations on some tree fruiting traits of Costata
persimmon i.e. fruit set percentage, fruit drop percentage and.
yield as number of fruits per tree or yield (kg) per tree during
2002 and 2003 seasons as well as the average of the two seasons
is reported in Tables (30-34).

4.3.1. Fruit set percentage

Table (30) illustrates that flowers of cattle manured trees
set comparatively higher percentage of fruits that the analogous
ones of poultry manured ones in both seasons and those of rabbit
manured” trees in 2002 season, only. Besides, rabbit manure
surpassed poultry manure in increasing the fruit set percentage in
2003 season, only. Moreover, data of the average of two seasons
declares that the three tested organic manure sources exerted
statistically similar effect in this concern.

In addition, organic manure wheither applied superficially
or in trenches on one hand and Nitrobien and Rhizobien on the
other one faited to produce a pronounced effect on fruit set
percentage [except for superficial application which exerted
positively the lower positive effect on fruit set percentage in
2003 season] in both seasons of study and the average of two
seasons.

As for the interaction between organic manure source and
organic manure application method, Table (31) shows that in
2002 season, cattle manure applied in trenches recorded higher
values of fruit set percentage as compared with the other tested
combinations.  Besides, the rest combinations produced
statistically similar values in this respect. On the other hand, in
2003 season cattle or rabbit manured trees in trenches induced
statistically similar and higher positive effect on fruit set

%
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percentage of Costata persimmon trees than the other tested
combinations. On the contrary, superficial poultry manured trees
produced the least enhancing effect in this respect. Other
evaluated interactions gave similarly an intermediate value from
the statistical standpoint. Meanwhile, data of the average of two
seasons reveal that all studied combinations gave statistically
similar values in this sphere.

Regarding the effect of interaction between organid
manure source and biofertilization, Table (32) indicates that the
combination of cattle manure and Rhizobacterien inoculation
was the alone interaction which gave a constant trend of higher
positive effect on fruit set percentage throughout the two seasons
of study. The aforementioned combination recorded higher
values of fruit set percentage in 2002 and 2003 seasons. Other
evaluated interactions produced a fluctuated trend during the
course of study.

In addition, Table (33) illustrates that in both seasons of
study the different combinations resulted from the interaction
between organic manure application method and biofertilization
produced similar effect on fruit set percentage from the statistical
view.

Finally, out of all combinations resulted from the
interaction between organic manure source, application method
and biofertilization, (Table, 34) cattle manure applied in
trenches and enriched with Rhizobacterien recorded constant
trend and higher values of fruit set percentage throughout the
two seasons. On the contrary rabbit manure applied superficially
supported with Nitrobien showed a constant trend of lower
values of fruit set percentage in both seasons. Other
combinations showed a fluctuated affect from one season to
another.

4.3.2. Fruit drop percentage

It is clear from Table (30) that cattle manured trees shed
comparatively higher percentage of their fruits as shown in the

f
926 4. Results and Discussion



data of the average of two seasons. Besides, poultry and rabbit
manure manures recorded statistically similar values throughout
the course of study.

Furthermore, the three tested organic manure sources
whether applied superficially or in trenches induced more or less
similar effect from the statistical view, (Table, 30).

In addition, Costata persimmon trees inoculated with
Nitrobien or Rhizobacterien shed statistically similar percentage.
of their fruits during the two seasons of study, (Table, 30).

On the other hand, data of the average of the two seasons
as shown in Table (31) demonstrates that the application of
cattle ‘manure superficially increased the percentage of fruit
shedding as compared with the other combinations resulted from
the interaction between organic manure source and organic
manure application method. Moreover, other studied interactions
produced statistically similar effect in this respect from the
statistical standpoint.

Regarding the interaction between organic manure source
and biofertilization, data of the average of two seasons reported
in Table (32) illustrates that cattle manure whether supported
with Nitrobien or Rhizobacterien and rabbit manure enriched
with Rhizobacterien exerted similar and higher values of fruit-
dropping as compared with the other studied combinations.
Besides, poultry manure provided with Nitrobien proved to be
the best interaction in reducing the percentage of fruit dropping.
Moreover, the rest combinations gave statistically similar effect
in this respect.

As for the interaction between organic manure application
method and biofertilization, data of 2002 and 2003 seasons as
well as- the average of two seasons recorded in Table (33)
demonstrates that all the resulted and evaluated combinations
gave statistically similar values in this respect from the statistical
standpoint.

%
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Lastly, data resulted from the interaction between the
three studied factors namely: organic manure source, application
method and biofertilization during the two seasons and reported
in Table (34) illustrates that no distinctive trend of these tested
combination could be noticed during the course of study.

4.3.3. No. of fruits per tree

Data of the average of two seasons reported in Table (30)
shows that rabbit manure borne comparatively higher number of
fruits than the corresponding ones manured with cattle or.
poultry. Besides, significance differences were lacking between
poultry and cattle manure in this concern.

Furthermore, organic manure application method failed to
produce specific effect on number of fruits per tree throughout
the two seasons of study. Moreover, Nitrobien inoculation gave
statistically similar effect on number of fruits per tree as did
Rhizobacterien inoculation in 2002 and 2003 seasons, (Table,
30).

On the other hand, data of the average of two seasons
reported in Table (31) demonstrates that rabbit manure whether
applied superficial or in trenches produced not only similar
effect but also higher values of fruits per tree as compared with
other tested combinations. On the contrary, cattle manured trees
superficially borne the lowest number of fruits from the
statistical standpoint. The remained combination exerted similar
effect in this concern.

On the other side, data of the average of two seasons
shown in Table (32) indicates that rabbit manure supported with
Nitrobien or Rhizobacterien induced statistically similar and
higher values of number of fruits per tree as compared with other
combinations. The remained combination gave nearly more or
less similar effect in this sphere.
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In addition, the interaction between organic manure
application method and biofertilization (Table, 33) failed to
induce distinctive effect during the two seasons of study.

Finally, the data of the average of two seasons resulted
from the interaction between the three studied factors, reported
in Table (34) demonstrates that the highest number of fruits
were produced by rabbit manure applied in trenches and
enriched with Nitrobien inoculation, followed descendingly by
these produced by rabbit manure applied superficially and
supported with Rhizobacterien inoculation, rabbit manure
applied in trenches and inoculated with Rhizobacterien and
poultry manure applied superficially and inoculation with
Nitrobien. On reverse, cattle manure applied superficially and
supported with Nitrobien recorded the lowest number of fruits
per tree. Other tested combinations recorded an intermediate
value in this concern.

4.3.4. Yield (g)/tree

Data of the average of the two seasons reported in Table
(30) show that rabbit manured trees proved to be the highest
productive ones as compared with cattle or poultry manured
ones. Besides, the lowest yield (kg)/tree was produced by cattle
manured ones. Meanwhile, poultry manure gave an intermediate
value in this concern.

On the other side, superficial application of organic
manure failed to induce a distinctive effect in this respect than
did trench application. Moreover, Nitrobien inoculation exerted
statistically ~similar effect on yield (kg) per tree as did
Rhizobacterien inoculation during the course of study, (Table,
30).

As for the interaction between organic manure source and
application method, data of the average of two seasons declare
that rabbit manure applied in trench recorded the highest values
followed descendingly by rabbit manure applied superficially,

i ———————————— | ]
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poultry manure applied in trenches, poultry manure applied
superficially, cattle manure applied superficially and finally
cattle manure applied in trenches, (Table, 31).

Data of the average of two seasons, regarding the effect of
interaction between organic manure source and biofertilization
on yield (kg) per tree, Table (32) demonstrates that both rabbit
manure enriched with Rhizobacterien and poultry manure
supported with Nitrobien gave similarly higher values of yield
(kg) per tree, followed by rabbit manure enriched with Nitrobien
inoculation.  Moreover, cattle manure provided with
Rhizobacterien and  poultry  manure supported with
Rhizobacterien gave statistically similar values in this respect
and higher than those of cattle manure enriched with Nitrobien.

Furthermore, the interaction between organic manure
application method and biofertilization failed to produce a
distinguishable effect on yield (kg) per tree during the two
seasons of study, (Table, 33).

Lastly, the highest yield (kg) per tree was observed on
rabbit manured trees in trench and supported with
Rhizobacterien poultry manured trees superficially and provided
with Nitrobien, rabbit manured trees in trenches and supported
with Nitrobien and rabbit manured trees superficially and
enriched with Rhizobacterien gave similar and higher values in
this respect in descending order. On the contrary, cattle manured
trees superficially, provided with Nitrobien, cattle manured trees.
in trenches and enriched with Nitrobien inoculation, cattle
manured trees provided with Rhizobacterien inoculation and
poultry —manured trees superficially supplemented with
Rhizobacterien induced similar and lowest positive effect in this
concern. Other studied interactions gave inbetween values in this
sphere, (Table, 34).

Abstractly, cattle manure proved to be most effective
organic manure source in enhancing fruit set percentage, but it
recorded the highest fruit drop percentage, while rabbit manure
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showed to be the best organic manure source in enhancing tree
yield whether expressed as number of fruits per tree or yield (kg)
per tree. On the other hand, organic manure application method
and biofertilization failed to induce aremarkable effect on the
studied tree fruiting traits i.e. fruit set percentage, fruit drop
percentage and tree yield as number of fruits per tree or yield
(kg) per tree. Finally, cattle manure applied in trenches and
supported with Rhizobacterien proved to be the best effectient
combination in enhancing fruit set percentage. Besides, the
combinations resulted from the interaction between the three:
studied factors failed to give a constant trend regarding fruit drop
percentage. Meanwhile, rabbit manure applied in trenches when
supported with Nitrobien inoculation it gave the highest number
of fruits per tree and when provided with Rhizobacterien
inoculation it recorded the highest yield (kg) per tree.

In this respect, the enhancement of tree productivity due
to the application of organic manure in general and rabbit in
particular may be attributed to the following facts: (1) manures
improve  soil physical conditions, (2) they create more
favourable conditions for plant growth and nutrient absorption,
(3) they supply much higher nutrient elements, (4) they release
much more or less available elements (particularly, P, Fe, Zn
and Mn) and (5) they increase the soil content of IAA and
cytokinins (Li et al., 1998).

The results of tree fruiting induced by organic manure
source are emphasized by the findings of Bacha and Abo-
Hassan (1983) on date palm, Marecek and Moravek (1983) on
apple, Sekiya et al. (1983) on Satsuma mandarin, Gasanov
(1984) on persimmon, Kalu-Singh ef al/ (1984) on mango,
Motskobili (1984) on Satsuma mandarin, Tanas’ev (1988) on
apple, Bussi and Defrance (1987) on peach, Gadelha and
Vieira (1988), Piatkowski er al. (1990) on apple, Wang et al.
(1991) on grape, Ben-Ya-Acov et al. (1992) on avocado, Gouda
et al.(1992) on grape, Rabeh et al. (1993) on Balady mandarin,
Prabhuram and Sathiamoorthy (1993) on banana, EI-Kobbia
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(1999) on Washington navel orange, Moustafa 2002 on
Washington navel orange and Salama 2002 on Balady
mandarin. They concluded that farmyard manure produced more
pronounced positive effect on tree yield. They added that
positive effect of organic manure source on tree cropping differs
according to plant species.

Furthermore, the obtained results concerning the effect of
organic manure application method go in line with the findings
of Fisum and Kodzokov (1991), Goede (1993), Moustafa 2002
and Salama (2002). They summarized that trench application of
organic manure enhanced tree fruiting rather than superficial
application.

In addition, tree fruiting results produced by biofertilizers
are in harmony with the finding of Akl et al. (1997) on Roomy
grapevines, Mansour (1998) on apple, Moustafa 2002 on
Washington navel orange and Salama 2002 on Balady
mandarin. They summarized that Nitrobien induced higher
positive -effect on tree fruiting than did Rhizobacterien and other
mentioned that the reverse is true.

4.4. Fruit quality
4.4.1. Fruit physical properties

Tables (35-39) show the response of some fruit physical
properties i.e., fruit weight (g), fruit size (cm’), fruit length (cm),
fruit diameter (cm) and fruit shape index (L/D) of Costata
persimmon trees to three organic manure sources (cattle, poultry
and rabbit mahure), two organic manure application methods
(superficial and trench) and two biofertilizers (Nitrobien and
Rhizobacterien) as well as their interactions during 2002 and
2003 seasons and the average of the two seasons.

4.4.1.1. Fruit weight

Data of 2002 and 2003 seasons and the average of the two
seasons reveal- that poultry manured persimmon trees produced
the heaviest fruits (87, 88 and 88 g), followed descendingly by
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those produced by rabbit manured ones (86, 86 and 86 g) and
finally, cattle manured trees (83, 82 and 82 g) in the first and
second seasons and average of the two seasons, respectively.
However, the differences in fruit weight between those produced
by poultry manured trees and rabbit manured ones in the first

season only was lacking from the statistical standpoint, (Table,
35).

On the other hand, cattle, poultry and rabbit manure
whether applied superficial or in trenches failed to induce any
significant effect on fruit weight of persimmon tree in both
seasons, (Table, 35).

Additionally, persimmon fruits resulted from Nitrobien-
inoculated trees were similar in their weight to those produced
by  Rhizobacterien-inoculated ones from the statistical
standpoint, (Table, 35).

Table (36) demonstrates that the interaction between
organic manure source and application method resulted in
poultry and rabbit applied in trenches and cattle manure applied
superficial gave the heaviest fruits. On the contrary, cattle
manure applied in trenches and rabbit and poultry manure
applied superficial gave the lightest fruits in an ascending order
in the first and second seasons as well as the data of the average
of the two seasons.

Furthermore, the interaction between organic manure
source and biofertilizers illustrates that persimmon trees’
manured with poultry and inoculated with Nitrobien gave the
heaviest fruits, whereas those manured with rabbit and
inoculated with Rhizobacterien ranked the second in this
descending order. On the contrary, persimmon trees manured
with cattle and inoculated with Nitrobien and those manured
with rabbit and inoculated with Nitrobien as well as those
manured with poultry and inoculated with Rhizobacterien gave
the lightest fruits in both seasons in an ascending order. Besides,
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the fruits produced by cattle manured trees, inoculated with
Rhizobacterien came inbetween in this respect; (Table, 37).

It is quite evident from Table (38) that the interaction
between organic manure application method and biofertilization
failed to exert a remarkable effect on fruit weight of persimmon
tree, except for persimmon trees manured superficially and
inoculated with Rhizobacterien produced lighter fruits than those
resulted from superficial manured ones, inoculated with
Nitrobien in 2002 season, only.

Finally, the interaction between organic manure source,
application method and biofertilization resulted in that
persimmon trees manured with poultry manure in trenches and-
inoculated with Nitrobien, followed by those manured with
rabbit manure in trenches and inoculated with Rhizobacterien
gave the heaviest fruits (Table, 39). On the contrary, the lightest
fruits were produced by cattle manured applied in trenches and
inoculated by Nitrobien, poultry manure applied superficially
and inoculated with Rhizobacterien, rabbit manure applied
superficially and inoculated with Nitrobien and cattle manure
applied in trenches and inoculated with Rhizobacterien produced
negative effect on fruit weight in an ascending order. Besides,
other tested combinations exerted an intermediate effect in this
respect.

4.4.1.2. Fruit size

It is clear from Table (35) that rabbit manured trees
recorded higher fruit size values as compared with those
produced by cattle and poultry manured ones. However, the
differences between rabbit manure, poultry manure and cattle
manure in this respect in 2003 season was lacking from the
statistical standpoint. On the other hand, poultry manure
produced significantly higher positive effect on fruit size than
did cattle manure, in 2002 season, but this enhancing effect
absent when the average of the two seasons was calculated.

L T e
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Furthermore, the application method of organic manure
exerted a remarkable effect on fruit size in 2002 season, only,
hence persimmon trees manured in trenches recorded higher
values of fruit size than those manured superficially. This effect
disappeared in 2003 season. Consequently, data of the average of
the two seasons came in side of trench application.

On the other hand, inoculation of persimmon trees with
Nitrobien succeeded in increasing fruit size rather than
Rhizobacterien inoculation in 2002 season, only. This effect
missed in 2003 season and in the data of the average of the two
seasons, (Table, 35).

Additionally, Table (36) demonstrates that the interaction
between organic manure source and application method failed to.
exert a remarkable effect on fruit size of persimmon trees in
2003 season. On the other side, rabbit manure applied in trenches
took the superiority in increasing fruit size, followed by cattle
manure and poultry manure applied in trenches in a descending
order. On the contrary, cattle manure applied superficially
recorded the lowest values of fruit size. In addition, poultry and
rabbit manure applied superficially produced not only an
intermediate values but also similar effect from the statistical
standpoint.

Regarding the effect of interaction between organic
manure source and biofertilization on fruit size, Table (37)
illustrates that in 2003 season all the tested combinations failed
to induce a remarkable effect on fruit size. Besides, in 2002
season rabbit manure supplemented with Rhizobacterien
inoculation took the superiority in enhancing fruit size, followed
descendingly by poultry manure supported with Nitrobien
inoculation, cattle manure provided with Nitrobien inoculation
and rabbit manure enriched with Rhizobacterien fertilization. On
reverse, both cattle and poultry manure provided with
Rhizobacterien inoculation produced similarly the least positive
effect in this concern.
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Furthermore, it is quite evident from Table (38) that fruit’
size parameter showed no significant response to the interaction
between organic manure application method and biofertilization
in 2003 season. Moreover, the application of organic manure in
trenches induced a pronounced positive effect on fruit size as
compared with the other combinations. Also, the rest
combinations exerted statistically similar effect in this concern.

Lastly, the interaction between organic manure source,
application method and biofertilization, (Table, 39) shows that
the tested combinations produced similar effect on fruit size
from the statistical standpoint in 2003 season. Meanwhile, in
2002 season cattle, poultry and rabbit manure applied in trenches
and supplemented with Nitrobien proved to be the most efficient
combinations in enhancing fruit size of persimmon trees. On the
contrary, rabbit manure applied superficially and supported with
Nitrobien inoculation and poultry manure applied in trenches and
enriched with Rhizobacterien inoculation recorded the lowest
values of fruit size. Other interactions came inbetween in this
concern.

4.4.1.3. Fruit length

Table (35) reveals that poultry manured persimmon trees
produced longer fruits than both cattle and rabbit manured ones
in 2003 season. Besides, rabbit manure exerted more positive
effect on fruit. length than did cattle manure in 2003 season. On
the other hand, in 2002 season, organic manure source failed to
induce a remarkable effect in this concern.

In addition, fruit length of persimmon trees showed no
significant response to the application method i.c., superficial.
and trench in both seasons of study, (Table, 35).

Furthermore, soil inoculation with Nitrobien or
Rhizobacterien' failed to produce a significant effect on fruit
length in 2002 and 2003 seasons as well as data of the average of
the two seasons, (Table, 35).
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As for the interaction between organic manure source and
application method, Table (36) demonstrates that when poultry.
manure applied in trenches gave the longest fruits, followed by
those produced as a result of rabbit manure applied superficially
and/or in trenches. Other combinations gave nearly fruits similar
in their length from the statistical standpoint.

Referring to Table (37), the interaction between organic
manure source and biofertilization declares that poultry manure
enriched with Nitrobien inoculation proved to be the best
combination in enhancing fruit length in both seasons, followed
by the interactions between rabbit manure and Nitrobien
inoculation and poultry manure and Nitrobien inoculation in a
descending order. On the other hand, other studied interactions
gave nearly more or less similar effect in this respect.

As for the interaction between organic manure application
method and biofertilization, Table (38) demonstrates that
organic manure whether applied superficially or in trenches
supplemented with Nitrobien or Rhizobacterien gave similar
affects on fruit length of persimmon trees in 2002 and 2003
seasons.

Furthermore, the interaction between the three studied
factors i.e., organic manure source, application method and
biofertilization (Table, 39) demonstrates that out of these
interactions, poultry manure and rabbit manure applied in
trenches and supported with Nitrobien inoculation gave the
highest values of fruit length in both seasons. Other studied
combinations gave fluctuated values from one season to another.

4.4.1.4. Fruit diameter

It is obvious from Table (35) that organic manure source-
induced non significant effect on fruit diameter, as shown in data
of 2002 and 2003 as well as the average of two seasons, except
for poultry manure which recorded lower values of fruit diameter
in 2003 season, only.
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Furthermore, Table (35) demonstrates that organic
manure whether applied in trenches or superficial failed to affect
fruit diameter in both seasons of study.

On the other hand, soil inoculation with Nitrobien or
Rhizobacterien produced statistically fruits similar in their
diameter in 2002 and 2003 seasons as well as the average of the
two seasons.

In addition, the interaction between organic manure
source and application method demonstrates that out of all
studied  combinations poultry manure applied in trenches
produced the widest fruits as noticed in the data of 2002 and
2003 seasons as well the average of the two seasons. Other
studied interactions exerted statistically similar effect in this
respect, except for cattle manure applied superficially which
recorded lower values of fruit diameter in 2003 season and the
average of the two seasons, (Table, 36).

Regarding the interaction between organic manure source
and biofertilization, Table (37) illustrates that all studied
combinations showed fluctuation from one season to another
concerning their effect on fruit diameter.

Furthermore, the interaction between organic manure
application method and biofertilization failed to exert a
pronounced effect on fruit diameter during the two seasons of
study, (Table, 38).

As for the interactions between organic manure source,
application method and biofertilization, Table (39) demonstrates
that in both seasons, no constant trend could be noticed on fruit
diameter of persimmon trees due the interaction between the
three studied factors.

4.4.1.5. Fruit shape index

Data of 2002 and 2003 seasons as well as the average of
the two seasons presented in Tables (35-39) demonstrate that
neither the specific effect of organic manure source (cattle,
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poultry and rabbit), organic manure application method
(superficial and trench) and biofertilization (Nitrobien and
Rhizobacterien) nor the interaction between (organic manure
source X application method), (organic manure source X
biofertilization), (application method of organic manure x
biofertilization) and (organic manure source X application
method x biofertilization) showed a constant trend throughout
the two seasons of study regarding their effect on fruit shape
index of Costata persimmon trees.

Conclusively, poultry manure enhanced fruit weight and
length more than the other two tested organic manure sources.
While, rabbit manure showed to be the best organic manure
source in improving fruit size. Besides, organic manure source
failed to produce a pronounced effect on fruit diameter and fruit
shape index. Moreover, organic manure application method
failed to exert a noticeable effect on fruit weight, fruit length,
fruit diameter and fruit shape index, but trench application
method exerted more positive effect on fruit size than superficial
application. On the other hand, biofertilizer type failed to induce
remarkable differences in fruit weight, fruit length, fruit diameter
and fruit shape index, except for fruit size, which showed
positive response to Nitrobien rather than Rhizobacterien.

Finally, poultry manure applied in trenches and enriched
with Nitrobien proved to be the best efficient interaction in
enhancing fruit weight and fruit length, besides, rabbit manure
applied in trenches and supported with Nitrobien showed the
highest values of fruit size than other combinations. The
interaction between the three studied factors failed to exert any
remarkable effect on fruit diameter and fruit shape index.
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4.4.2. Fruit chemical properties

Tables (40-44) show the response of some fruit chemical
properties of Costata persimmon trees i.e. sugar (%), total
soluble solids (%), acidity (%), total soluble solids: acid ratio,
ascorbic acid (mg/100 ml juice) and tannins (%) to three organic
manure sources (cattle, poultry and rabbit manure), two organic
manure application methods (superficial and trench) and two
biofertilizers (Nitrobien and Rhizobacterien) as well as their
interactions during 2002 and 2003 seasons and the average of
two seasons.

4.4.2.1. Sugar

It is clear from Table (40) that in 2002 season fruits of
rabbit manured trees showed to be the richest ones in their sugar
content as compared with those produced by poultry or cattle
manured ones. Besides, fruit of poultry manure had higher
values of sugar content than those of cattle manure. On the other
hand, in 2003 season such significant difference between the
three evaluated organic manure sources in this respect were
lacking. '

Furthermore, organic manure application method
(superficial and trench) and biofertilizers (Nitrobien and
Rhizobacterien) failed to exert a distinctive specific effect on
fruit sugar content of persimmon trees during the two seasons of
study.

In addition, Table (41) reveals that fruit of rabbit manured
trees whether applied superficially or in trenches had similar and
higher values of sugar content as compared with other
combinations. © On the contrary, cattle manure applied
superficially recorded the lowest values of fruit sugar content.
Other tested combinations gave similar and an intermediate
values in this concern from the statistical standpoint.

Regarding the interaction between organic manure source’
and biofertilization, Table (42) illustrates that according to data
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of the average of two seasons the highest values of fruit sugar
content were produced by the following combinations in
descending order: rabbit manure enriched with Niterobien
inoculation, rabbit manure provided with Rhizobacterien and
poultry manure supported with Rhizobacterien inoculation.
Significant differences were lacking between the previously
mentioned combinations. Moreover, the rest combinations'
exerted statistically similar effect in this concern.

Additionally, the interaction between organic manure
application method and biofertilization, (Table, 43) failed to
produce a combination with distinctive effect on fruit sugar
content of Costata persimmon trees during the two seasons of
study.

Lastly, data of the average of two seasons reported in
Table (44) demonstrate that out of all interactions resulted from
interaction between the three evaluated factors rabbit and poultry
applied in trenches and provided with Rhizobacterien inoculation
recorded the highest values of fruit sugar content. On the
contrary, cattle manure applied in trenches and supplemented
with Rhizobacterien inoculation recorded lower value of fruit
sugar content. Other combinations gave statistically similar and
an intermediate values in this sphere.

4.4.2.2. Total soluble solids (T.S.S.)

It i1s obvious from Table (40) that in 2002 season fruit of
poultry manured trees recorded statistically higher value of total
soluble solids percentage as compared with the analogous ones
produced by cattle or rabbit manured trees. Besides, fruits of
cattle and rabbit manure had similar values of total soluble solids
from the statistical standpoint. On the other hand, the differences
between the three evaluated orgainc manure sources in this
respect in 2003 season were so small to reach the significance
level at 5%.

m_
121 4. Results and Discussion




Furthermore, organic manure application method
(superficial and trench) on one hand and the two tested
biofertilizers (Nitrobien and Rhizobacterien) on the other one
failed to induce a distinguishable specific effect from the
statistical view, (Table, 40).

As for the interaction between organic manure source and
its application method, data of the average of two seasons
reported in Table (41) demonstrate that the poultry combinations
i.e. the application of poultry manure either superficially or in
trenches produced similar and higher stimulus effect on fruit
total soluble solids of Costata persimmon trees. However, the
differences between the tested combinations were insignificant
except for the combination of rabbit manure and trench
application which recorded the lowest value and the differences
were significant at 5% level when poultry combinations were
concerned.

In addition, data of the average of two seasons reported in
Table (42) concerning the effect of interaction between organic
manure source and biofertilization illustrate that supplementing
cattle manure or poultry manure with Rhizobacterien inoculation
recorded similar and higher values of fruit total soluble solids
percentage. On the contrary, cattle manure enriched with
Nitrobien inoculation, followed in an ascending order by rabbit
manure supported with Rhizobacterien inoculation recorded
lower values in this concern. Other tested combinations gave
statistically similar and an intermediate values in this sphere.

On the other side, Table (43) illustrates that in 2002 and
2003 seasons the tested organic manures whether applied
superficially or in trenches combined either with Nitrobien or
Rhizobacterien inoculation failed to induce a distinctive effect on
fruit total soluble solids percentage of Costata persimmon trees
from the statistical standpoint.

Lastly, data of the average of two seasons reported in
Table (44) dealing with the effect of interaction between the
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three evaluated factors on fruit total soluble solids percentage of
Costata persimmon trees reveal that the combination of poultry
manure . applied superficially and enriched with Nitrobien
inoculation and the same organic manure source applied in
trenches and Supported with Rhizobacterien inoculation exerted
statistically similar and higher values of fruit total scluble solids
percentage, followed descendingly by the combinations of cattle
manure applied in trenches and supplemented with
Rhizobacterien  inoculation and rabbit manure applied.
superficially and provided with Nitrobien inoculation. On
reverse, the lower values of fruit total soluble solids percentage
were produced by the combinations of cattle and poultry manure
applied in trenches and supported with Nitrobien inoculation.
The rest combinations gave an intermediate values in this
concern.

4.4.2.3. Total acidity

Table (40) shows that in both seasons fruits of poultry
manured trees proved to be more acidic ones as compared with
the corresponding ones produced by cattle or rabbit manured
trees. However, differences between cattle and rabbit manure in
this respect were so small to reach the significance level at 5%.

Additionally, Table (40) demonstrates that in 2002 and
2003 seasons neither the organic manure application method
(superficial and trench) nor the tested biofertilizers (Nitrobien
and Rhizobacterien) produced a distinctive effect on fruit total
acidity percentage of Costata persimmon trees from the
statistical view.

Regarding the effect of interaction between organic
manure source and its application method the combinations of
poultry manure particularly trench application, followed by
superficial application recorded the highest values of fruit total
acidity percentage, followed in a descending order in the same
pattern by combinations of cattle manure and lastly the
combinations of rabbit manure, (Table, 41).
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Furthermore, data of the average of two seasons
concerning the effect of interaction between organic manure
source and biofertilization on fruit total acidity percentage as
shown in Table (42) indicate that the more acidic fruits were
produced by poultry manured trees enriched with Rhizobacterien
inoculation and cattle manure supported with Nitrobien
inoculation. On the contrary, the lowest values of fruit total
acidity percentage were found in fruits of rabbit manuredtrees
supplemented with Rhizobacterien inoculation, followed in an
ascending order by those produced by cattle manured trees
provided with Rhizobacterien inoculation. The remained
combinations exerted statistically similar and an intermediate
values in this concern.

In addition, Table (43) demonstrates that in 2002 and
2003 seasons the interaction between organic manure application
method (superficial or trench) and biofertilization (Niterobien or
Rhizobacterien) failed to produce a combination with a
distinguishable effect on fruit total acidity percentage of Costata
persimmon trees from the statistical standpoint.

Finally, the interaction between the three evaluated
factors, data of the average of two seasons reported in Table (44)
reveal that cattle manured trees superficially provided with
Nitrobien inoculation and poultry manured trees in trenches and
supported with Rhizobacterien gave statistically similar and-
more acidic fruits. On the contrary, the less acidic fruits were
produced by cattle manured trees superficially and enriched with
Rhizobacterien; rabbit manured trees in trenches and inoculated
with Rhizobacterien and rabbit manured trees superficially and
enriched with Nitrobien. The remained combinations exerted
statistically similar and an intermediate values of fruit total
acidity percentage of Costata persimmon trees.

4.4.2.4. Total soluble solids/acid ratio

It is clear from Table (40) that in 2002 season fruits of
rabbit manured trees had higher ratio of total soluble solids to
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acid as compared with those of poultry manure. Moreover, cattle
manure exerted inbetween value in this concern. Besides, in
2003 season the differences between the three evaluated organic
manure sources in this respect were so small to reach the
significance level.

Furthermore, neither the organic manure application
method (superficial or trench) nor the biofertilization (Niterobien
or Rhizobacterien) induced a distinctive specific effect on fruit
total soluble solids: acid ratio of Costata persimmon fruits during
2002 and 2003 seasons.

As for the interaction between organic manure source and’
its application, Table (41) shows that in both seasons all resulted
combinations produced statistically similar values of total
soluble solids: acid ratio except for poultry manure applied in
trenches  which produced comparatively lower value of total
soluble solids: acid ratio than rabbit manure applied superficially
in 2003 season.

On the other hand, supporting cattle and rabbit manure
with Rhizobacterien inoculation recorded the highest ratios of
total soluble solids/acid. Besides, enriching poultry and rabbit
manure with Nitrobien inoculation induced statistically similar
ratios in this sphere. On the contrary, the lowest ratios of total
soluble  solids: acid were produced by cattle manure
supplemented with Nitrobien inoculation and poultry manure
provided with Rhizobacterien inoculation in an ascending order’
in both seasons of study, (Table, 42).

Additionally, the application of the tested organic
manures superficially or in trenches provided either with
Nitrobien or Rhizobacterien inoculation gave similar ratios of
total ~ soluble solids: acid in both seasons of study from the
statistical standpoint, (Table, 43).

Lastly, Table (44) shows that the highest ratios of total
soluble solids: acid were produced by the combinations of (cattle
manure X superficial application x Rhizobacterien inoculation),

e e ————————————————————————————
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(rabbit manure x trench application x Rhizobacterien
inoculation), (rabbit manure x superficial application x Nitrobien
inoculation) and (poultry manure x superficial application x
Nitrobien inoculation) in a descending order. On reverse, the
interaction of (cattle manure x superficial application x Nitrobien
inoculation), (rabbit manure x trench application x Nitrobien
inoculation) and (poultry manure x superficial application x
Rhizobacterien. inoculation) recorded ascendingly the lowest
ratios of total soluble solids/ acid.

4.4.2.5. Ascorbic acid

It is obvious from Table (40) that in both seasons fruits of
poultry manured trees showed to be the richest ones in their’
ascorbic acid content, followed in a descending order by the
corresponding ones of rabbit manure and finally, those of cattle
manure. However, the differences between the three evaluated
organic manure sources were remarkable to be significant at 5%
level.

Furthermore, the application of the three tested organic
manure sources either superficially or in trenches gave
statistically similar effect in this respect during the two seasons
of study.

In addition, soil inoculation with Nitrobien surpassed
Rhizobacterien inoculation in enhancing fruit content of ascorbic
acid in 2002 and 2003 seasons.

As for the interaction between organic manure source and-
its application, Table (41) illustrates that in both seasons poultry
manure combinations i.e. superficial and trench application and
rabbit manure . applied superficially recorded statistically similar
and higher values of fruit ascorbic acid content as compared with
those of cattle manure combinations (superficial and trench
application) and rabbit manure applied in trenches. However, the
differences  between the previously three mentioned
combinations were so small to reach the significance level.

#
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Additionally, Table (42) illustrates that poultry manure
provided with Nitrobien induced the highest positive effect on
fruit ascorbic acid content, followed descendingly by rabbit
manure enriched with Nitrobien inoculation. On the contrary,
cattle manure supported with Rhizobacterien inoculation induced
the lowest positive effect on fruit ascorbic acid content. Besides.
the remained combinations exerted statistically similar and an
intermediate values in this concern.

On the other hand, Table (43) demonstrates that
supplementing superficial application of organic manure with
Nitrobien inoculation exerted the highest enhancing effect on
fruit ascorbic acid content as compared with the other tested
combinations. Besides, the remained combinations induced
statistically similar effect in this concept.

Finally, the interaction between the three evaluated
factors, Table:(44) demonstrates that the highest values of fruit
ascorbic acid content were achieved by the following
combinations in a descending order: (poultry manure x
superficial application x Nitrobien inoculation), (poultry manure
x trench application x Rhizobacterien inoculation), (rabbit
manure x superficial application x Nitrobien inoculation) and
(poultry manure x trench application x Nitrobien inoculation).
On reverse, the lowest values of fruit ascorbic acid content were
recorded in an ascending order by the following combinations:
(cattle manure x superficial application x Rhizobacterien
inoculation),  (cattle manure x trench application  x
Rhizobacterien inoculation), (poultry manure x superficial
application x Rhizobacterien inoculation) and (rabbit manure x
trench application x Rhizobacterien inoculation). The remained
combinations showed an intermediate values in this respect,
(Table, 44).

4.4.2.6. Tannins

Tables (40-44) illustrate that in 2002 and 2003 seasons
the three evaluated factors i.e. organic manure source (cattle,
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poultry and rabbit manure), organic manure application method
(superficial and trench) and biofertilizers (Nitrobien and
Rhizobacterien inoculation) failed to produce lonely a distinctive
statistical effect or in a combination a significant interactive
effect on. fruit tannins content of Costata persimmon trees.

Briefly, rabbit manure proved to be the most efficient
organic manure source in enhancing fruit content of sugar and total
soluble solids/acid ratio. Moreover, poultry manure showed the
highest values of fruit content of total soluble solids, total acidity
and ascorbic acid. Besides, the three evaluated organic manure
sources exerted similar effect on fruit tannin content. On the other’
hand, the tested organic manure application methods induced
similar effect on the studied fruit chemical properties. In addition,
the evaluated ‘biofertilizers i.e., Nitrobies and Rhizobacterien
exerted similar effect on fruit chemical traits except for fruit
ascorbic acid content, hence Nitrobien produced more positive
effect than did Rhizobacterien. Finally, the combination of rabbit
manure applied in trenches and supported with Nitrobien
inoculation recorded the highest value of fruit sugar content,
besides, poultry manure applied in trenches and enriched with
Rhizobacterien inoculation induced high increase in fruit content of
total soluble solids and total acidity, whereas, poultry manure
applied superficially and supported with Nitrobien inoculation
proved to be the most efficient treatment in enhancing fruit ascorbic
acid content. On the other hand, cattle manure applied superficially
and provided with Rhizobacterien inoculation scored the highest
ratio of total soluble solids: acid. Lastly, the combination between
the three evaluated factors failed to produce a distinctive effect on
fruit tannins content.

The obtained results of fruit quality due to the use of
different organic manure source go in line with the reports of
Sermann et al. (1975) on pomes, stones and vines, Bacha and
Abo-Hassan (1983) on date palm, Sekiya et al. (1983) on Satsuma
mandarin, Gasanov (1984) on persimmon, Kalu-Singh er al.
(1994) on mango, Darfeld and Lenz (1985) on pear, Umemiya
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and Sekiya (1985) on persimmon, Bussi and Defrance (1987) on
peach, Piatkowski et al. (1990) on apple, Gouda et al. (1992) on
grape, Rabeh et al. (1993) on Balady mandarin, Huang er al.
(1995) on Satsnma mandarin, Silva (1998) on mango, El-Kobbia
(1999) on Washington navel orange, Song ef al. (1999) on apple,
Moustafa 2002 on Washington navel orange and Salama 2002 on
Balady mandarin. They mentioned that fruit properties differ in
their response to the source of organic manure. On the other hand,
the results of organic manure application method are in harmony
with the findings of Bhangoo et al. (1988) on vines, Fisum and
Kodzokov (1991) on plum, Goede (1993) on mango, Moustafa
2002 on Washington navel orange and Salama 2002 on Balady
mandarin. They concluded that the organic manure application
method varied in its effect on fruit parameters. Lastly, the results of
biofertilizers go in line with the findings of Das er a/. (1996) on
mulberry, Akl et al. (1997) on Roomy grapevines, Moustafa 2002
on Washington navel orange and Salama 2002 on Balady
mandarin.  They reported that the response of fruit quality to a
biofertilizer varies from on plant species to another.
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