


Results and Discussion

IV-RESULTS AND DISCUSSION

This investigation was carried out to cover the influence
of the two investigated factors namely: - N, K fertilizer soil
applied at two levels, 2- some bio-stimulants compounds
Nitrobein, Phosphorene and active dry veast cither alone or
together) and theijr possible combinations on "Canino" apricot
trees were studied during both 2006 and 2007 seasons. Such
influence was evaluated through the response of some vegetative
growth Measurements,  nutritjonal Status  (leaf  minerg]
composition) and some fruiting aspects ag well as some fruit
characteristics of the treated "Canino" apricot trees.

Therefore, obtained results in this study dealing with any
of the abovementioned four aspects are Separately during both
Seasons of study discussed as follows:

IV-I- Response  of Some  vegetative growth
measurements,

IV-11- Response of nutritional statys "Leaf mineral
composition",

IV-II1- Response of some fruiting pParameters,

IV-1v- Response of some fruit characteristics "fruijt
quality",

IV-1- Response  of some  vegetative growth
measurements,

In this regard net increase in shoot length; average number
of leaves per shoot; increment percentage of trunk diameter; leaf
dimension (leaf length and width); leaf shape index (leaf length ;
width ratio); leaf area and leaf dry weight were the cight growth
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-

measurements of "Canino" apricot trees investigated pertaining
their response to the specific effect of investigated variables of
each studied factor i.€., (two levels of NK soil applied) and three
bio-stimulants compounds soil applications as well as
interactions effect of the combinations between the variables of

both investigated factors.
[V-I-1- Average increase o in shoot length (cm.)
A- Specific effect:

With regard the specific effect of (NK) soil application
level, data presented in Tables (3 & 4) revealed clearly that the
net increase in shoot length responded specifically to the NK
levels throughout the first and second seasons of study.
However, the greatest net increase in shoot length was
significantly exhibited by those "Canino" apricot trees supplied
with N,K, treatment (2.0 kg) from each nutrient element source
divided to be soil applied at two equal doses. On the other hand
the opposite trend was detected with the lowest NK level i.e.,
(N{Ky) treatment which induced significantly the least net
increase in shoot length. Such trend was true during both 2006
and 2007 seasons of study.

Considering the specific effect of some investigated bio-
stimulants under study i.e., (Nitrobein, Phosphorene and active
dry yeast) as soil added, it is quite evident from tabulated data in
the same Tables that all tested bio-stimulants either alone Orf
together surpassed statistically the control trees. Moreover, the
(Nit x Phos X y) treated trees were more effective than any bio-
stimulants treatments which induced statistically the greatest
value in net increase in shoot length of nCanino" apricot recs
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however both (Nit x Y) and (Nit x Phos) ranked statistically
second and third, respectively. In addition to that, the control
trees was statistically the inferior as exhibited the least value in
net increase of shoot length during the two seasons of study.
Furthermore, differences in the net increase of shoot length due
to bio-stimulants soil applied were more pronounced than those
previously discussed with the NK application level hence,
differences between all used bio-stimulants were significant as
cach treatment compared the others. Such trend was true during
both 2006 and 2007 seasons of study.

B- Interaction effect:

Referring the interaction effect of the different
combinations treatments between the various variables of both
investigated factors on the net increase of shoot length of
"Canino" apricot trees, data represented in Tables 3 & 4)
displayed obviously that the specific effect of each factor 1.8,
(NK level and bio-stimulants) soil applied was directly reflected
on their combinations during the first and second seasons of
study. However, the combinations between the (N,K5) soil
application level from one hand and the (Nit x Phos x y) soil
added from another i.e., (N;K, x Nit x Phos x v) combination
treatment exhibited statistically the greatest value in the net
increase of shoot length of "Canino" apricot trees. Since, (N,K, x
Nit x y) ranked statistically the second, but difference did not
reach level of significant in the second season (2007) only, then
followed by combination treatments of (NiK; x Nit x Phos x y),
(N2K, x Nit x Phos) and (N2K; x Phos x y). In addition, the
control treatment of "Canino" apricot trees showed statistically
the inferior as induced the least value in net increase of shoot
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length in both seasons of study. Meanwhile, other combinations
treatments were intermediate the abovementioned discussed
combinations treatiments.

The obtained data regarding the response of the net
increase in shoot length to the different levels of (NK) soil
applied are in general agreement with those found by Janjic
(1978), Tatini et al., (1986); Hegazy and Kilany (1987);
Kilany and Kilany (1991), Hipps (1992); Mekhael (1994) ;
Nasef (2000); Wahba (2002); Kabeel (2004) and Kabeel e al.,
(2007) on apple, peach, pear, persimmon and apricot trees. They
revealed that shoot length significantly increased by increasing
the level of (NK) fertilization. Meanwhile, the influence of bio-
stimulants present results goes in the line with the findings of
Ahmed ef al., (1997) on grapevines, Mansour (1998) on apple;
Mahmoud and Mahmoud (1999) on peach; Abou Grah-
Fatma (2004) and Wahba (2007) on persimmon; Eissa-Fawzia
(2003), Shddad ef al., (2005) and Kabeel ef al., (2005) on
apricot and Kabeel ef al., (2007) on apple trees. Who indicated
that treated trees with some bio-stimulants as soil applied
resulted in increasing the net shoot length.

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

With respect to the specific effect of (NK) soil applied
level, data in Tables (3 & 4) indicated clearly that the average
number of leaves per shoot responded specifically to the level of
(NK) soil surface application. Whereas, the same trend
previously found with the net increase of shoot length was also
detected in this concern. In other words, the (N;K;) treatment
was the superior and showed the highest number of leaves per
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shoot. On the contrary, the least number of leaves per shoot was
statistically produced by the lower (NK) soil applied level i.e.,
(NiK;). Moreover, difference was significant when the (N,K,)
treated trees were compared to those treated with (NK))

treatment.

As for the specific effect of some investigated bio-
stimulants, results in Tables (3 & 4) revealed that the number of
leaves per shoot followed approximately the same trend during
the two seasons of study. Whereas, all studied bio-stimulants
treatments significantly exhibited the highest number of leaves
per shoot as compared to control during both 2006 and 2007
seasons. However, the highest number of leaves per shoot was
significantly in concomitant to the (Nit x Phos x y) treated trees
followed statistically by (Nit x y) in the first season and by (Nit x
y): (Nit); (Phos x y), (Nit x Phos) and (y) however, differences
between these treatment were not significant in the second
season. On the other hand, the reverse was true with those
untreated trees with bio-stimulants which induced statistically
the least number of leaves per shoot. Such trend was detected
throughout the first and second seasons of this investigation.

B- Interaction effect:

Regarding the interaction effect of the different (NK x
bio-stimulants) combinations treatments on the number of leaves
per shoot, data in Tables (3 & 4) displayed clearly that the
highest number of leaves/shoot was always in concomitant with
those two combinations between the (N,K,) from one hand and
any the (Nit x Phos x y) and (Nit x y) from the other, then
followed by the (N;K; x Nit x Phos x y) combination treatment.
Contrary to that, the opposite trend was detected with the control
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and (N,K,) treatments, whereas both resulted significantly in the
least number of leaves per shoot during both 2006 and 2007
seasons of study. In addition, other combinations treatments
were in between the abovementioned two extents with relatively
variable tendency of response.

Data obtained on the influence of NK level as soil
application on the number of leaves/shoot were supported by the
findings of many investigators, Sharaf e al., (1994), Khamis ef
al., (1994), Nasef (2000), Wahba (2002), Kabeel (2004) and
Kabeel et al., (2007) on some deciduous fruit trees and
seedlings, they mentioned that the number of leaves per shoot
was positively affected the different treatments of NK
fertilization. Meanwhile, a similar observation were achieved by
Eissa-Fawzia (2003), Shddad ef al., (2005) and Kabeel er al.,
(2005) on apricot; Abou Grah-Fatma (2004) and Wahba
(2007) on persimmon and Kabeel ef al., (2007) on "Anna"
apple trees with respect of influence of bio-stimulants soil

applied on the number of leaves per shoot.
IV-I-3- Increment percentage of trunk diameter.

A- Specific effect:

With respect to the specific effect of the NK soil applied
level, data obtained during both 2006 and 2007 seasons as shown
in Tables (3 & 4) revealed obviously that the increment
percentage of trunk diameter was significantly influenced.
However, the highest percentage in trunk diameter increment
was resulted by the higher level of NK fertilizer treatment Le.,
(N,K»), whereas the opposite trend was detected with the lower
level of NK i.., (N;K;) which induced the least increment
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percentage of trunk diameter. Also, it could be noticed that
differences in trunk diameter increment (%) were significant as
the two (NK;) and (N,K,) fertilization treatments were
compared each other, such trend was true during the first and
second seasons of study.

Referring the response to specific effect of bio-stimulant
treatments soil applied, it was clear that the increment percentage
of trunk diameter responded significantly to the different bio-
stimulants treatments. Whereas, the (Nit x Phos x y) treatment
was statistically the superior and more effective than the other
bio-stimulants treatments. On the other hand, the opposite trend
was true with the control treatment which exhibited significantly
the least value of trunk diameter increment (%). Moreover,
differences were significant as all bio-stimulants were compared
each other in most cases during both 2006 and 2007 seasons of
study.

B- Interaction effect:

Considering the interaction effect of the different
combinations between the two investigated factors (NK x bio-
stimulants), data tabulated in Tables (3 & 4) show clearly that
the highest increment percentage of trunk diameter was in closed
relationship with those trees received the N,K, combined with
both Nit x Phos x y and Nit x v from one hand and the N,K,
combined with Nit x Phos x y i.e., (N;K; x Nit x Phos x y),
(N;K; x Nit x y) and (N}K; x Nit x Phos x y) combinations
treatments. Since, the three abovementioned combinations
treatments were equally effective from the stand point of
statistic. On the other hand, the opposite trend was observed by
those trees subjected to the control treatment which exhibited
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statistically the least increment percentage of trunk diameter

throughout the first and second seasons of study. In addition,
other combinations were in between with a tendency of
variability in their effectiveness. Such trend was detected during
both 2006 and 2007 seasons of study.

The obtained data regarding the response of increment
percentage of trunk diameter to NK soil applied level are
confirmed with the findings of Fielder (1975); Neilson ef al.,
(1984); Ystaas (1990); Nasef (2000); Wahba (2002) and
Kabeel (2004) on some deciduous fruit trees, they indicated that
trunk diameter was increased by increasing the level of NK soil
application. Whereas, the obtained results concerning the effect
of some bio-stimulants go in line with those reported by Abou
Grah-Fatma (2004) and Wahba (2007) on persimmon trees.

[V-I-4- Leaf dimensions (leaf length and width).
A- Specific effect:

With respect to the specific effect of the (NK) soil
application level, obtained data during both 2006 and 2007
seasons as shown in Tables (5 & 6) displayed obviously that
both leaf dimensions, leaf length and width were significantly
influenced. The greatest value of both leaf measurements (length
and width) was inclosed relationships with the highest NK level
i.e.. "N,K,". On the other hand, the opposite trend was generally
coupled with the lowest NK level ie., " NiK," treated trees.
Moreover the response of leaf length was not only more
pronounced but also followed a firmer trend as compared to the
analogous one exhibited with leaf width. Furthermore, the
difference in leaf length and leaf width were significant as the
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two N,K; and N,K, fertilization treatments were compared each
other during both the first and second seasons of study.

Referring the leaf dimensions (leaf length and width) of
"Canino" apricot trees as affected by the specific effect of some
bio-stimulants soil applied under study. Tables (5 & 6) show
clearly that both growth measurements followed topically the
same trend during the two seasons of study. Whereas, the highest
value of both characteristics was significantly in concomitant to
the (Nit x Phos x y) treated trees followed by both treatments of
(Nit x Y) and (Phos x Y) stimulants soil application. On the
other hand, the opposite trend was found with those trees
subjected to the control treatment. However, the decrease
exhibited by the control trees was significant as compared to
those of any stimulants investigated trees during both 2006 and
2007 seasons of study.

B- Interaction effect:

Regarding the interaction effect of the different
combinations treatments between the variables of each
investigated factor obtained data in Tables (5 & 6) indicated
clearly that the highest value of leaf dimensions (leal length and
width) was in closed relationship with those trees received the
"N,K," combined with both (Nit x Phos x y) and (Nit x y) soil
application followed by the combination treatment of (N;K; x
Nit x Phos x y) during the two seasons of study, respectively. On
the other hand, the opposite trend was detected by those control
trees and (N,K; x no stimulants) soil application. Since, those
two abovementioned combinations treatments exhibited
statistically the least value of leaf dimensions (leaf length and
width) during both the first and second seasons of study. In
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addition, other combinations treatments were in between in spite
of the combinations between "N,K," from one hand and (Nit x
Phos x v), (Nit x y), (Phos x y), (Nit) and (Y) from the other
tended statistically to be more effective, followed by those
"N,K," combined with the same aforesaid bio-stimulants soil
applications.

The present results are in a general agreement with those
mentioned by some investigators, Sharma and Singh (1980);
Rezeto (1984); Raesse (1990); Mekhael (1994); Nasef (2000);
Wahba (2002) and Kabeel (2004) on apple, pear, persimmon,
peach trees as for the influence of NK soil applied level.
Meanwhile, a similar observations were achieved by Eissa-
Fawzia (2003); Shddad ef al., (2005) and Kabeel ef al., (2005)
on apricot trees with respect of the influence of bio-stimulants
soil application on leaf dimensions.

IV-I-5- Leaf shape index.
A- Specific effect:

Tables (5 & 6) displayed obviously that the leaf shape
index (leaf length/width ratio) of "Canino" apricot trees was
generally responded to specific effect of the NK level. However,
the leaf blade tended to be slightly oblonged as the NK applied
level was increased while the response was completely absent
from the stand point of statistic. In other words, leaf shape index
(leaf length/width ratio) of "Canino" apricot trees treated with
(N;K,) and (N,K,) soil application were statistically the same.
The differences were insignificant as leaf shape index of trees
received any of (N;K;) and (N,K,) treatments were compared
each other. Such trend was true during both 2006 and 2007
seasons of study.
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As for the specific effect of the investigated bio-
stimulants soil applied obtained data represented in the same two
the Tables indicated clearly that all stimulant treatments
including the control and (NK treatment only did not
significantly differ pertaining their specific effect on the leaf
shape index (leaf length/width). Such trend was true in the
second season (2007) only. Whereas, in the first one (2006
season); treated trees with (Nit x Phos x y), control and NK were
induced significantly the greatest values of leaf length: leaf
width ratio (leaf shape index) as compared to the analogous
values of the bio-stimulants treatments of (Y), (Phos x y), (Nit x
Phos) and (Phos) treated trees. However, other bio-stimulants
were in between the two abovementioned extents where showed
the same effectiveness from the stand point of statistic.

B- Interaction effect:

Concerning the differences in the leaf shape index of
"Canino" apricot trees due to the interaction effect of different
combinations between the two investigated factors (NK level x
bio-stimulants) obtained data in Tables (5 & 6) show clearly that
of "Canino" apricot trees in all cases during the first season
(2006) induced leaves had significantly the same shape index
value except those received treatment of "N,K;" combined with
(Phos) which statistically depressed the obligation tendency of
leaf blade than the other (NK x bio-stimulants) combinations
treatments. Moreover, in the second season (2007) the response
of leaf shape index to the different combinations treatments
under study follow the same trend with some exceptions. This
may be due to the unparalleled level of response exhibited in
both leaf dimensions to a given variable of the same investigated
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Results and Discussion

factor whereas any of leaf length or width showed its own level
of response to each individual combination.

In general, the present results are coincident in most cases
with those mentioned by Nasef (2000); on pear; Wahba (2002)
on persimmon and Kabeel (2004) on peach trees for the
influence of (NK) soil applied level. However, the trend of
response to the bio-stimulants soil added goes in line with those
reported by Eissa-Fawzia (2003); Shddad er al., (2005) and
Kabeel et al., (2005) on apricot trees.

IV-I-6- Leaf area (cm?).
A- Specific effect:

Considering the area of "Canino" apricot leaf in response
to the specific effect of the (NK) soil applied level, data
represented in Tables (7 & 8) displayed clearly that this growth
measurements (leaf area) followed typically the same trend
during both seasons of study. However, the highest value of this
studied characteristic i.e., leaf area was significantly in
concomitant to the highest NK level (N;K,) treated trees.
Meanwhile, the opposite was found with those trees subjected to
the lowest NK fertilization treatment i.e., N|K; level. Moreover,
the decrease exhibited by the NK; treated trees was significant
as compared to those of the N,K, treated trees during the first
and second seasons of study.

Regarding the specific effect of some investigated bio-
stimulants in this study i.e., Nitrobein, Phosphorene, and Active
dry yeast as soil application, data tabulated in the same tow
Tables showed obviously that the leaf area followed the same
trend during both 2006 and 2007 seasons of study. Such trend
revealed that the positive relationships between studied bio-

-83 -



Results and Discussion

stimulants soil applied and leaf area of "Canino" apricot cv.
However, all the bio-stimulants tested treatments soil added were
increased significantly the leaf arca as compared to the control
trees in the two seasons of study. In addition, it could be
observed that the highest values of leaf area (53.30 and 52.41
cm?) were obtained from (Nit x Phos x y) treatment in both 2006
and 2007 seasons, respectively. On the other hand, the opposite
trend was detected with the control treatment which induced
statistically the lowest value of leaf area during the two seasons
of study. Furthermore, other bio-stimulant treatments recorded in
between, while differences in all cases were significant as
compared to those subjected to the aforesaid two extents in the
first and second seasons of study.

B- Interaction effect:

With regard to the interaction effect of the different
combinations between the two variables of the investigated
factors i.e., NK and some bio-stimulants soil application. data in
Tables (7 & 8) revealed that the specific effect of each studied
factor was directly reflected on their interaction effect, whereas
the highest values of leaf area of "Canino" apricot cv., was
inclosed relationship with those trees received the highest level
of the NK i.c., N,K, combined with both (Nit x Phos x v) and
(Nit x y) bio-stimulants treatments during the two seasons,
respectively. In other words, both (N>K; x Nit x Phos x y) and
(N,K, x Nit x y) combinations treatments exhibited statistically
the largest area of "Canino" leaf, respectively. Differences
between the abovementioned two combinations treatments were
significant during the first and second seasons of study. On the
other hand the opposite trend was detected with both (N;K; x
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without bio-stimulants) and the control treatments which they
resulted in statistically the least values of leaf area during both
seasons. In addition, other combinations were in between with a
tendency of variability in their effectiveness. Such trend was true
during both 2006 and 2007 seasons of study.

The obtained results regarding the response of leaf area to
both NK levels and some bio-stimulants soil application are
coincident with that mentioned by Khamis ef al., (1994); Sharaf
et al.,(1994) Nasef (2002) Eissa-Fawzia (2003); Kabeel (2004)
and Shddad ef al., (2005) on some deciduous fruit species.

IV-1-7- Leaf dry weight (mg.).

Referring the leaf dry weight (mg.) of "Canino" apricot
cv., in response to the specific effect of the NK soil added level
data tabulated in Tables (7 & 8) indicated that a firm trend was
obviously detected. Since, the highest NK level soil added i.e.,
(NoK;) the greatest leaf dry weight content was obviously
recorded, meanwhile the opposite trend was observed with the
lowest NK applied level i.e., N;K; which resulted in the least
value of leaf dry weight. Moreover, differences were significant
between the two NK investigated levels. Such trend followed
typically the same trend during both the first and second seasons
of study.

As for the response to specific effect of some investigated
bio-stimulants compounds under study, it was clear from data in
the same Tables that the leaf dry matter content responded
significantly. Whereas, the leaf dry weight was generally
increased with using studied bio-stimulants as soil applied.
Differences were significant as any bio-stimulant treated trees
were compared to either the control or NK x without bio-
stimulant added treatments. Moreover, the (Nit x Phos x y)
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treatment was significantly more effective as compared to those
of the other bio-stimulants. On the other hand, the other bio-
stimulants treatments were in between with relatively variable
tendency of response. Such trend was detected during both 2006
and 2007 seasons of study.

B- Interaction effect:

Concerning the interaction effect resulted by the different
combinations of the two investigated levels of NK and some bio-
stimulants soil applied treatments, data represented in Tables (7
& 8) displayed clearly the specific effect of both factors under
study reflected directly in their interaction effect. Whereas, the
combinations between the highest NK soil application level i.e.,
(N,K,) from one hand and (Nit x Phos x y) bio-stimulants
compounds as soil applied from the other had exhibited
statistically the greatest leaf dry matter content during the first
and second seasons. Moreover, both combinations of (N>K; x
Nit x y) and (N;K; x Nit x Phos x y), descendingly ranked
second or third, whereas differences between the aforesaid
superior combination and the two latter ones were significant,
On the other hand, the least significant value of leaf dry matter
content were closely related to both (N;K; x without bio-
stimulants) and the control treatments. In addition, other
combination were intermediate. Such trend true during both
2006 and 2007 seasons of study.

The obtained results concerning the response of leaf dry
weight to the NK level and some bio-stimulants soil applied
were supported by the findings of many investigators, Kilany
and Kilany (1991); Sharaf et al., (1994); Nasef (2000); Wahba
(2002), Abou Grah-Fatma (2004); Shddad ef al., (2005) and
Kabeel ef al., (2007) on some deciduous fruit species.
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Results and Discussion

IV-II- Response of nutritional status '"leaf mineral

content':

In this regard the leaf mineral content of "Canino" apricot
trees as affected by the differential N; K and some bio-stimulants
treatments were investigated. The leaf N; P; K; Ca; Mg; Fe; Zn
and Mn contents estimated each either as an absolute value per
an individual leaf (mg./leaf) or as a ratio on the dry weight base
(percentage for the five macro-elements, i.e., N; P; K; Ca and
Mg and ppm for the three micro-nutrients i.e., Fe; Zn and Mn
were concerned). Data obtained during both 2006 and 2007
seasons were tabulated in Tables (9), (10), (11), (12), (13), (14),
(15) and (16) for N; P; K; Ca; Mg; Fe; Zn and Mn, respectively.

IV-II-1- Leaf nitrogen content.
A- Specific effect:

Regarding the leaf N content of "Canino" apricot trees in
response to the specific effect of NK soil application levels, it is
quite evident from Table (9) that a firm trend was obviously
detected. Since, the highest (NK) level i.e., (N,K;) soil applied
the greatest leaf N content was obviously recorded. While the
opposite was true with the lowest (NK) soil added level (N,K,)
i.e., (1.0 kg from ammonium sulphate (20.6 % N/tree/year) and
1.0 kg from potassium sulphate (48 % K,O)/tree/year).
Moreover, differences were significant between the two (NK)
investigated levels. Such trend was detected during both 2006
and 2007 seasons regardless of the base of estimation leaf N
content i.e., as either a percentage of the leaf dry weight or
absolute value "mg. per leaf".
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Concerning the response to the specific effect of some
stimulants compounds i.e., (Nitrobein, Phosphorene and active
dry yeast) either alone or combined together, it was clear that
leaf N content responded significantly. However, the leaf N
content was generally increased with using all studied bio-
stimulants compounds either alone or in combined together as
compared to either the (NK) soil applied levels only or the
control treatments during both the first and second seasons of
study. The increase exhibited in leaf N content in this respect
was significant. On the other hand, the differences were more
pronounced as the "Canino" apricot trees were provided with the
treatment of (Nit x Phos x y). In other words, (Nit x Phos x y)
treated trees induced statistically the richest leaves in their N
content as compared to any bio-stimulants treatments during the
two seasons of study. Furthermore, such trend was detected as
the level of N content was expressed either as a percent or an

absolute value.

B- Interaction effect:

With respect to the interaction effect resulted by the
different combinations of the rates or levels investigated of both
(NK) and some biofertilizers soil applications, data in Table (9)
displayed clearly that the specific effect of both factors under
study reflected directly on their interaction effect. Hence, the
combinations between the highest (NK) soil applied level i
(N;K,) from one hand and (Nit x Phos x y) combined with them
from the other exhibited statistically the greatest leaf N content,
Meanwhile, the combinations between (N,K, x Nit x y) and
(N,K; x Nit x Phos x y) in the first season and the treatment of
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(N;K; x Nit x Phos x y) in the second one ranked second to the
abovementioned superior combination i.e., (N,K, x Nit x Phos x
y) in spite of differences did not reach level of significance. On
the other hand, both treatments of the combination between
(N;K; x no fertilizer compounds) and the control treatment were
statistically the inferior as both showed significantly the least
value of leaf N content regardless of estimation method used for
determining the concerned nutrient element. Such trend was true
during both 2006 and 2007 seasons of study. In addition, other
(NK x bio-stimulants) combinations were intermediate with a
tendency of variability in their effectiveness as compared to the

abovementioned two extents.

The obtained results regarding the response of leaf N
content of "Canino" apricot trees to NK soil applied level were
supported by the findings of many investigators, Sadoweski et
al., (1990); Ystaas (1990); Khamis er al., (1994); Mekhael
(1994); Sharaf et al., (1994); Kabeel et al., (1998); Nasef
(2000); Wahba (2002); Kabeel (2004); Wahba (2007) and
Kabeel et al., (2007) on some deciduous fruit species.

However, they revealed that leaf N content increased by
increasing the level of the NK soil application. Furthermore, the
influence of some biofertilizer compounds under study
(Nitrobein, Phosphorene and active dry yeast) as soil added was
in harmony with that mentioned by Mansour (1998); Fathi ef
al., (2002) on apple trees; Eissa-Fawzia (2003); Shddad et al.,
(2005); Kabeel et al., (2005) on apricot trees; Kabeel ef al.,
(2007) and Kabeel ef al., (2008) on apple and pear trees.
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Results and Discussion

IV-11-2- Leaf phosphorus content.
A- Specific effect:

Considering the leaf P content of "Canino" apricot trees in
response to the specific effect of (NK) soil added levels. Data in
Table (10) revealed obviously that leaf P content responded
specifically to the soil application level of (NK) fertilizer.
However, the (N,K;) treated trees had leaves contained the
highest phosphorus level, whereas the least leaf P content was in
closed relationship to the trees subjected to (N;K,) treatment.
Such trend was true during both 2006 and 2007 seasons of study
either the leaf P content was estimated as a percentage of dry
matter or as an absolute value (mg./leaf). The differences were
significant as leaf P content of trees received any of the (N,K,)
and (N,K,) treatments were compared each other.

Referring the specific effect of some biofertilizers
compounds i.e., Nitrobein, Phosphorene and active dry yeast
either alone or in combined together as soil application, data
obtained during both seasons indicated clearly that all
investigated bio-stimulants compounds increase significantly the
leaf P content than the control and (NK) treatment alone.
Moreover, the treatment of (Nit x Phos x y) soil application was
significantly more effective, while the opposite trend was
detected with the (Nit) treatment soil added which exhibited
statistically the least leaf P content. Such trend was so firmer
during the two experimental seasons of study as the two ways of
estimating leaf P content were taken into consideration in spite
of the rate of response was more pronounced with estimating leaf
P content in mg./leaf.
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B- Interaction effect:

The leaf P content of "Canino" apricot trees was
obviously responded to the different (NK x bio-stimulants)
combinations, whereas the richest leaf P content was achieved by
those trees subjected to the (NoK; x Nit x Phos x y) followed by
the (N;K; x Nit x Phos x y) treated trees. The superiority of the
aforesaid two combinations over the other investigated
combinations treatments was clearly observed during both 20006
and 2007 seasons of study. Moreover, differences were
significant either the leaf P content was expressed as percentage

of dry matter or mg. per leaf.

On the other hand, the lowest leaf P content was always in
concomitant to those "Canino" apricot trees received the two
combinations treatments of (N;K,) and (control) which clearly
that the response was completely absent from the stand point of
statistic. In addition, other combinations treatments of (NK x
bio-stimulants) came in between the abovementioned two
extents with variable tendency of effectiveness.

Nevertheless, the rate of changes in the leaf P content
expressed either as percentage of dry matter or as an absolute
value "mg./leaf" showed approximately the same tendency. Such
trend was true during both the first and second seasons of study.

The obtained results regarding the influence of (NK) soil
application level on leaf P content arc confirmed with those
findings by Neilsen ef al., (1991); Khamis et al., (1994); Nasef
(2000); Wahba (2002) and Kabeel (2004) on several deciduous
fruit trees.
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Results and Discussion

However, a similar observation was achieved by Shddad
et al., (2005); Kabeel ef al., (2005) on "Canino" apricot trees;
Wahba (2007) on "Costata” persimmon trees and Kabeel et al.,
(2007) on "Anna" apple trees with regard to the response of leaf

phosphorus content to some bio-stimulants soil added.
IV-II-3- Leaf potassium content.
A- Specific effect:

With respect to the leaf potassium content of "Canino"
apricot trees as influenced by the specific effect of (NK) soil
application leaves, it is quite evident from data represented in
Table (11) that a firm trend was obviously detected. However,
the highest leaf K content was significantly exhibited by the
highest (NK) level added ie., (N,K,) treated trees of "Canino"
apricot cultivar. Whereas, the opposite trend was observed by
those of "Canino" apricot trees subjected the lowest (NK) soil
applied level ie., (N,K). Furthermore, differences were
significant as each NK level was compared to each other. Such
trend was true during both the first and second seasons of study
irrespective of the base of estimation leaf potassium content i.e.,
as either the percentage of dry matter or as an absolute values
"mg per leaf™.

Regarding the specific of some investigated bio-
stimulants in this study i.e., (Nitrobein, Phosphorene and active
dry yeast) on the leaf potassium content of "Canino" apricot
trees, data obtained during the two seasons of study and
tabulated in the same Table displayed clearly that the leaf K
content was generally responded significantly. Whereas,
"Canino" apricot trees were provided with (Nit x Phos X Y)
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treatment was significantly more effective and induced
statistically the richest leaves in their K content as compared to
any (other) stimulants treatments. On the other hand, it could be
observed that both (Nit) and (Phos) treated trees had leaves were
relatively poorest in the K content than the other bio-stimulants
treated ones.

Such trend was detected throughout 2006 and 2007
seasons of study regardless of the base on which the leaf
potassium content was expressed.

B- Interaction effect:

Considering the leaf K content of "Canino" apricot trees
in response to the interaction of different NK and Nit, Phos & y
combinations, data in Table (11) shows obviously that the
specific effect of each investigated factor was reflected on the
interaction effect of its combinations. Thus, "Canino" apricot
trees subjected to the (N,K, x Nit x Phos x y) combinations
treatment induced leaves with the highest value of leaf K
content. Meanwhile, the combinations between N,K, in the
second season or NlKl in the first season with (Nit x Phos x y
soil application ranked second and third with a tendency.
Moreover, the superiority of the abovementioned three
combinations treatments over the other investigated treatments
was clearly observed during the two seasons of study. On the
other hand, the lowest and poorest leaf K content was always in
concomitant to those "Canino" apricot trees received both the
control and N,K; without stimulants soil applied treatments. In
addition, other (NK x stimulants) soil added combinations
treatments came in between the abovementioned two extents
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Results and Discussion

with variable tendency of effectiveness. Such trend was
generally true during both 2006 and 2007 seasons of study.
Moreover, differences were significant either the leaf K content
was expressed as percentage of dry matter or as on absolute
value (mg per leaf).

Data obtained on the influence of NK level on leaf K
content are in general with those reported by Holland er al.,
(1975); Awathi et al., (1997), Attala-Eman (1998); Nasef
(2000); Wahba (2002); Kabeel (2004) and Kabeel ef al.,
(2008) on some deciduous fruit species. They indicated that leaf
K content significantly increased by increasing the rate of NK
soil application. Meanwhile, the beneficial effect of some
stimulants under study as soil applied on raising leaf K content is
in general agreement with those found by Ahmed et al., (1997)
on grapevines; Abou Grah-Fatma (2004) and Wahba (2007)
on persimmon; Kabeel e al., (2005) and Shddad et al., (2005)
apricot and Kabeel (2007) on apple fruit trees subjected to from
their working on trees as they indicated that application with (Nit
X Phos x y) resulted increasing leaf K content,

IV-11-4- Leaf calcium content.
A- Specific effect:

Regarding the leaf calcium content of "Canino" apricot
trees in response-to the specific effect of (NK) soil applied
levels, it is quite evident from data tabulated in Table (12) that
N,K, treated trees had leaves contained the greatest leaf calcium
content, while the opposite was true with those trees subjected to
the lowest level of NK soil application i.e. (N|K;). The
differences were significant as leaf Ca content of trees received
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Results and Discussion

any of the (N;K,) and (N,K,) treatments were compared each
other. Such trend was detected during both 2006 and 2007
seasons either the leaf Ca content was estimated as part per
million of the leaf dry matter (ppm) or as an absolute value

"mg./leaf™.

As for the specific effect of some bio-stimulants soil
application. It could be noticed clearly from data represented in
the same Table during both the experimental seasons of study
that leaf Ca content responded significantly. However, leaf Ca
content was generally increased significantly by treated trecs
with bio-stimulants as compared to either NK soil applied alone
or the control treatments. Moreover, the treatment of (Nit x Phos
x y) combination treatment was significantly more effective than
any bio-stimulants in all cases, since induced statistically the
richest leaves in their Ca content followed by (Phos x y) and (Nit
X y) treatments, respectively. Such trend was true during both the
first and second seasons of study either leaf Ca content was
expressed as a part per million (ppm) or as an absolute value
"mg./leaf™.

B- Interaction effect:

Referring the interaction offect of the different (NK X
some bio-stimulants) combinations on the leaf Ca content of the
"Canino" apricot trees, data tabulated in Table (12) displayed
obviously that the "Canino" apricot trees subjected to the (NLK,
< Nit x Phos x y) combinations treatment exhibited generally the
highest value of leaf Ca content during both 2006 and 2007
seasons. The superiority of the abovementioned combination

treatment over the other investigated ones was clearly observed
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Results and Discussion

during the two experimental seasons of study. Moreover, the
differences were significant either the leaf Ca content was
estimated as a part per million of the leaf dry matter (ppm) or as
an absolute value "mg./leaf". On the other hand, the treatments
of (N,K, alone), control and both (N;K; x Nit) and (N, K; x
Phos) combinations treatments during both the first and second
seasons resulted statistically in the lowest leaf Ca content,
regardless of estimation method "part per million or mg./leafl”. In
addition, other (NK x bio-stimulants) combinations treatments
came in between the aforesaid two extents with a tendency of

variability in their effectiveness.

The obtained results concerning the response of leaf Ca
content to NK soil applied level are in accordance with those
mentioned by Bhutani and Bhatia (1986), Ferree and Cahoon
(1987), Kassem (1991), Nasef (2000), Wahba (2002), Kabeel
(2004) and Kabeel (2008) on some deciduous fruit species.

They reported that a significant increase in leaf Ca
content was occurred with raising the (NK) applied levels.
However. other investigators Abou Grah-Fatma (2004) and
Wahba (2007) on persimmon (recs and Kabeel et al., (2007) on
"Anna" apple trees mentioned a similar trend to that observed
regarding the response of leaf Ca content to some bio-stimulants
and they added that the leaf Ca content was positively related to

some bio-stimulants soil application.
[V-I1-5- Leaf magnesium content.
A- Specific effect:

Data represented in Table (13) shows that leaf Mg content
was significantly responded to the investigated level of NK soil
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application. Whereas, the highest leaf Mg content was
significantly exhibited by (N,K,) treated trees of "Canino"
apricot cultivar. Moreover, the reverse was exhibited by those
trees subjected to the N|K; soil applied which had significantly
the poorest leaves in their Mg content. Differences were
significant as each NK level was compared to the other. Such
trend was detected during both 2006 and 2007 seasons of study
either leaf Mg content was expressed as percentage of leaves dry
matter or as an absolute value (mg./leaf).

Considering the specific effect of some biofertilizers
compounds under study i.e., (Nitrobein, Phosphorene and active
dry yeast) on the leaf Mg content of "Canino" apricot trees, data
obtained during both the first and second seasons of study and
tabulated in Table (13) displayed obviously that treated "Canino"
apricot trees with (Nit x Phos x y) treatment soil applied had
significantly the richest leaves in their Mg content, followed in a
descending order by those received the (Nit x y) and (Phos x y).
The opposite trend was noticed with those trees of "Canino"
apricot trees subjected to the control treatment. On the other
hand, other bio-stimulants compounds treatments were in
between the aforesaid two extents. Such trend was true during
both 2006 and 2007 seasons of study regardless of the base on
which leaf Mg content was estimated (percentage of leaf dry
weight or mg./leaf).

B- Interaction effect:

With respect to the leaf Mg content of "Canino" apricot
trees in response to the interaction effect of various NK and
some biofertilizers compounds combinations, data in Table (13)
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revealed clearly that the specific effect of each investigated
factor was reflected on interaction effect of its combinations.
Thus, the "Canino" apricot trees subjected to the (NK; X Nit x
Phos x y) combination treatment induced leaves with the highest
value of leaf Mg content. Meanwhile, the combination between
the (N,K,) soil applied level and the (Nit x Phos x y) stimulants
compounds soil application ranked second. Moreover, the
combination treatment of (N2K; X Nit x y) came third, however
such trend was generally true during both the first and second
seasons of study, regardless of estimation base of leaf Mg
content. On the other hand, the lowest leaf Mg content was
significantly exhibited and always in concomitant to those
"Canino" apricot trees received the combinations between the
NK alone (without any stimulants compounds soil application)
from one hand and the control treatment from the second,
regardless of estimation method (part per million "ppm" or
mg/leaf). In addition to that, other (NK x biofertilizers
compounds) combinations came in between the abovementioned
two extents with a slight variable tendency of effectiveness. Such
trend was detected during both 2006 and 2007 seasons of study
irrespective of the base on which leaf Mg content was expressed.

Data obtained on the influence of NK level on leaf Mg
content are in a general agreement with those reported by
Kassem (1991), Nasef (2000), Wahba (2002), Kabeel (2004)
and Kabeel ef al., (2008) on apple, pear, persimmon and peach
fruit trees. They indicated that leaf Mg content significantly
increased by increasing the level of NK soil application.
Moreover, the beneficial effect of biofertilizers compounds

- 104 -



P21eES2AUT Yoa Jo anfea joapsa srjoads SurysmBunsip sof pasn a5am ‘sape (Endea arsym [243]

Pa1ETNSaAUL Om] JO AUR 10 MOI 10 UWIN]OD SWIES i) unpIs sanfe Ajpanoadsas “(3N) pue parjdde j1os SJUR[ILTIS-01q SWOS JO 1932 o

15EaA AIp 2am0® 11

auaroydsoy ] S0t

WSO N

"SIAZI|IRY [erautus wnssejod pue usFonin NN

“UOTIEUIQUIOS J13Y) O UOHDEIUL 0] $13119] [[BWS Jnq 10308]

% § 18 A[uediiuBis jou alom s10139] awes o Aq pPamo[[oj s10joej

10ads 0} Jaya1 suesw wn PUE

V0880 | dekLn) V9860 | V8L6D V610 azro arso Y650 wx B

20050 | Hoos0 | yooso | @L9s0 | tzoso | fizoco | 1ogo ur)EQ wog o ASE0 Use o usen [onuo)

VO6E'T | eeThl | ercel | wzeol | eesst | qoskl | woro BZL0) qL9°0 V8 B8 9080 (& x soyg x N

HE00'T | qg60'l | €160 | oeeTT | opezzl | pevzl | oeso P6S0 18P0 2690 PEY0 L0 (& x soyq)

g8€0°T | QOITT | 22960 | 48IET | 20be'1 | posez1 | dLso 21970 G0 g9L°0 L0 Q6L°0 (AxN)

JLERO | 2660 | 20eL0 | dLzo'T | Se68°0 | 20911 | asyo €S0 bt 0 asso 3Lb0 20L°0 (soyd x 1IN)

azsL'o | pLIRO | JoL89° | A8S6'0 | Srcce0 | 16860 | apko 3970 o asso a6¢0 PE90 (4) yseak A1p 2amoy

d859°0 | 2€€L0 | Fegcn | AoLLo | uzero | ucoso | dAseo 0 NSE0 qLE O gy J20S°0 (soy ) auazoydsorg

HL8S0 | J9€L9°0 | Ho0s0 | dALLLo | uyoigo | uskzo | o9 l6c0 1Z€0 qLYO 81Lv0 ALy (IND urogenIN
DdSES0 | 3£29°0 | UuLbro | oLsso | w090 | fkiso | Heso A9E0 wGz ASE0 10 Uee'n SIUBNUINS-01q JNOTIIAY

«UBIIN] SN BN « TR SN DIN | sueal SN SN «UBIIN SN SN

uoeseas L00T uoseas 200T HOSBoS L00T HOsBas 9007 macwgmu_,r
(yeapy Bur) WNIS2USRIA] (o) WNISaUSRN]

auqoniN) pandde [los sjurmums-oiq swios ‘saaaf uogearpdde fros (31N) £q paauangul se $29.1) Jooude

SUOSEIS LOOT PUE 900T Y10q SuLInp suoneurquios Iy se 1194 se (3sead Aap sande pue waaoydsoyy

WOUTUED),, O JUIUOD wmIsausepy Jea | :(£1) aqe

- 105 -



Results and Discussion

under study (Nitrobein, Phosphorene and active dry yeast) on
raising the leaf Mg content was in harmony with that mentioned
by Shddad ef al., (2005), Kabeel et al., (2005) on apricot trees,
Wahba (2007) on "Costata” persimmon trees and Kabeel et al.,
(2007) on "Anna" apple trees.

[V-11-6- Leaf iron content.
A- Specific effect: |

With regard to the influence of the different NK soil
applied levels on leaf Fe content of "Canino" apricot trees, data
represented in Table (14), displayed clearly that leaf Fe content
was increased significantly by increasing the application level of
NK soil applied. However, the highest value of leaf Fe content
was significantly gained by "Canino" apricot trees supplied with
(N,K,) treatment i.e., those received with 1 & 2 kg from each N
and K fertilizer, respectively. While, the opposite was true with
the lowest NK added level i.e., (N|K) treated trees which had
significantly the poorest leaves in their Fe content. Such trend
was detected throughout both 2006 and 2007 seasons of study
cither the leaf Fe content was estimated as part per million of the
leaf dry matter (ppm) or as an absolute value "mg/leaf™.

Considering the response to specific effect of some bio-
stimulants soil application used in this study (Nit, Phos and Y), it
is quite evident from obtained data in the same Table that treated
trees induced statistically the richest leaves in their Fe content as
compared to either the control trees or (NK) soil applied levels
only. Whereas, differences in most cases were significant except
as both (Y) and (Nit x Phos) in both seasons and (Nit) and (Phos)
in the second season only. Such trend was true as the leaf Fe
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content was expressed as a part per million (ppm) or an absolute
value (mg/leaf during the 1¥ and 2™ seasons of study).

B- Interaction effect:

With regard to the interaction effect of the different NK
levels and some bio-stimulants soil applied combinations on the
leaf Fe content of "Canino" apricot trees, data in Table (14)
revealed clearly that the specific effect of each investigated
factor was directly reflected on the interaction effect of its
combinations. Hence, the "Canino" apricot trees subjected to the
(N,K; x Nit x Phos x y) combination exhibited significantly
leaves with the highest value of "Leaf Fe content. Meanwhile
both combinations treatments of (N;K; x Nit x Phos x y) and
(N;K; x Nit x y) ranked second to the aforesaid superior
combination i.e., (N,K; x Nit x Phos x y) in spite of differences
did not reach level of significance between the two latter
combinations. However, such trend was generally true during
both 2006 and 2007 seasons of study either leaf Fe content was
expressed as a part per million (ppm) or an absolute value
(mg./leaf). On the other hand, the lowest leaf Fe content was
significantly induced and always in concomitant to those
"Canino" apricot trees received the combinations between the
(NiK;) and no bio-stimulants soil applied i.e., (N;K; x no
stimulants) from one hand and the control from another
regardless of estimation method (ppm or mg./leaf). In addition,
other (NK x bio-stimulants) combinations were intermediate the
abovementioned two extents with variable tendency of
effectiveness. Such trend was detected during both 2006 and
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Results and Discussion

2007 seasons of study irrespective of the base on which leaf Fe
content was expressed.

The obtained results concerning the response of leaf Fe
content to NK soil added level are in a complete agreement with
those stated by Joolka et al., (1990); on apricot; Kassem (1991);
Mekhael (1994); Awasthi er al., (1997) and Attala-Eman
(1998) on apple trees; Nasef (2000) and Kabeel and El-
Saadany (2004) on pear trees, Wahba (2002) on persimmon
trees and Kabeel (2004) on peach trees. They revealed that a
significant increase in leaf Fe content was occurred with raising
the NK added levels. Moreover, some researchers, Abou Grah-
Fatma (2004); Kabeel et al., (2005); Shddad et al., (2005),
Kabeel ez al., (2007), Wahba (2007) and Kabeel ef al., (2008)
on persimmon, apricot, apple and pear trees, reported that treated
trees with some bio-stimulants soil application resulting in
increasing leaf iron content.

IV-I1-7- Leaf zinc content.
A- Specific effect:

With regard to the leaf Zn content of "Canino" apricot
trees in response to the specific effect of (NK) soil applied level,
data tabulated in Table (15) shows that zinc was increased
significantly by raising the applied level, Whereas, the richest
leaves in their zinc content was statistically coupled with those
NoK; treated trees followed in a descending order by those of
NiK treatment however, leaves of latter level ie., (N;K;) were
significantly the poorest. In other words, the (N2K,) treated trees
had leaves contained the greatest value in leaf Zn content, while
the opposite trend was observed with those trees subjected to the
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lower of NK i.e., (N;K,) treatment. Moreover, the differences
were significant as leaf 7n contents of trees received any of the
N, K; and NK; treatments were compared each other. Such trend
was true during both 2006 and 2007 seasons of study regardless
of zinc content was estimated as part per million of the leaf dry
matter (ppm) only, whereas as an absolute value "mg/leaf”, data
obtained show that the responsc of leaf Zn content to the NK soil
applied level was significantly absent during both 2006 and 2007

seasons of study.

As for the specific effect of some investigated bio-
stimulants (Nitrobein, Phosphorene and active dry yeast), it
could be observed obviously from data tabulated in the same
Table during the two seasons of study that leaf Zn content
responded significantly. However, treated trees with all bio-
stimulants treatments increased significantly the leaf Zn content
than ecither the control or NK  without bio-stimulant soil
application. However, differences were more pronounced as the
"Canino" apricot trees Were provided with (Nit x Phos x yeast).
On the other hand, differences in the leaf Zn content due to some
bio-stimulants used in this study as soil application were less
pronounced then those previously discussed with the NK applied
level. Whereas, differences between most bio-stimulants
treatments so slight to reach level of significance in the two

seasons of study.

B- Interaction effect:

Regarding the leaf Zn content of "Canino” apricot trees is

response to the interaction effect of the different (NK x bio-
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stimulants) combinations, data in Table (15) displayed clearly
that the (N,K, x Nit x Phos x y): (N2K; x Nit x y) and (N;K, x
Nit x Phos x y) combinations treatments exhibited generally the
highest values of study. The superiority of the abovementioned
three combinations over the other investigated ones was clearly
observed during the two seasons of study. Moreover, the
differences were significant either the leaf Zn content was
estimated as a part per million of the leaf dry matter (ppm.) or as
an absolute value (mg./leaf). On the other hand, combinations
between the (N,K; no bio-stimulants) soil applied and the
control treatment resulted statistically in the lowest leaf Zn
content, regardless of estimation method either part per million
(ppm) or as an absolute value (mg./leaf). Such trend was true
during both the first and second seasons of study. In addition to
that, other (NK x bio-stimulants) combinations were in between
with tendency of variability in their effectiveness.

The present results concerning the response of leaf Zn
content to the NK soil added level are in harmony with those
mentioned by Rogers (1972), Joolka et al., (1990); Kassem
(1991); Mekhael (1994); Sharaf et al., (1994) Awasthi ef al.,
(1997); Nasef (2000) and Kabeel (2004) on some deciduous
fruit species, they stated that the leaf Zn content was positively
related to the NK soil application. Meanwhile, other researchers
Kabeel er al., (2005); Shddad et al., (2005), Kabeel er al.,
(2007), Wahba (2007) and Kabeel ef al., (2008) mentioned a
similar trend to that observed regarding the response of leaf Zn
content to some bio-stimulants soil application.
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Results and Discussion

IV-II-8- Leaf manganese content.
A- Specific effect:

With respect to the influence of the NK soil applied levels
on leaf Mn content of "Canino" apricot trees, data presented in
Table (16) indicates obviously that the leaf Mn content was
significantly responded to the investigated rate of NK soil
applied. Since, Mn content was increased significantly by
increasing the NK added level, whereas the richest leaves in their
manganese content were statistically in closed relationship with
those N,K, applied trees followed in a descending order by those
of NiK; treatment, whereas those of the latter treatment was
significantly the poorest. Such trend was detected during both
the first and second seasons of study, as Mn content was
expressed as a rate of the leaf dry matter (ppm.), however
differences between the N,K, and N,K, levels reach level of
significance. On the other hand, with estimating leaf Mn content
as absolute value per leaf "Mg./leaf" differences were
completely absent from the standpoint of statistic in both 2006
and 2007 seasons of study.

Referring the response to specific effect of some
investigated bio-stimulants soil application, it is quite evident
from data in the same Table that treated trees with either the (Nit
x Phos x y) or (Nit x y) bio-stimulants soil application increased
significantly the leaf Mn content than the other remain
treatments of bio-stimulants including the control. Moreover, the
increase was more pronounced as the "Canino" apricot trees
were treated with the (Nit x Phos x y) whereas such trees
induced statistically the richest leaves in their Mn content as
compared to other treated trees during both seasons of study.
Such trend was true regardless of the Mn content was expressed
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as a ratio of leaf dry matter base (ppm.) or absolute value
(mg./leaf) when the leaf Mn content of (Nit X Phos x y) and (Nit
x y) treated trees Werc compared to other bio-stimulants
treatments during the two scasons of study. In addition, the
control trees of "Canino" apricot cv., i.e., that received no bio-
stimulants was statistically the inferior as exhibited the poorest
leaves in their Mn content during both seasons of study.
Meanwhile, other bio-stimulants treatments werc in between the
aforesaid discussed two extents, whereas differences in most
cases were not significant with estimating the leaf Mn content as
an absolute value (mg./leaf) only.

B- Interaction effect:

Concerning the interaction effect of the different NK X
some bio-stimulants soil applied on the leaf Mn content of the
"Canino" apricot trees, data tabulated in Table (16) shows clearly
that the richest leaves in their Mn content expressed as either
ppm or mg./leaf were achieved by those trees subjected to the
(N,K, x Nit x Phos X Y) combinations. However, both
combinations of (N1K; x Nit X Phos x y) and (N>K; X Nit x y)
were equally effective and surpassed statistically the other (NK x
bio-stimulants) combinations for increasing the leaf Mn content.
Contrary to that, combinations of the NiK, especially as
associated with no stimulants treated trees and the control
treatments were statistically the inferior regardless of estimation
method of Mn content. In addition, other combinations were in
between with a slight tendency of variability in their
effectiveness. Such trend was detected during both 2006 and
2007 seasons regardless of estimation method used in this

concern.
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Results and Discussion

The obtained results regarding the response of leaf Mn
content to NK soil added level are in accordance with findings of
Janje and Ko (1985); Johanson and Samuleson (1990);
Kassem (1991); Mekhael (1994); Sharaf et al., (1994); Nasef
(2000) and Kabeel and El-Saadany (2004). They revealed that
the leaf Mn content significantly increased by increasing the rate
of NK applied. Meanwhile, the beneficial effects of some bio-
stimulants compounds as soil application on raising Mn content
in the leaves is in general agreement with those mentioned by
Kabeel et al., (2005) and Shddad ef al., (2005), on "Canino"
apricot trees; Kabeel ef al., (2007) on "Anna" apple trees and
Kabeel ef al., (2008) on "Le-Conte" pear frees. However, they
pointed out that treated trees with some bio-stimulants resulted

in increasing leaf manganese content.
IV-I1I- Response of some fruiting parameters:

In this regard the percentage of fruit set, vield (kgs/tree)
and yield increment % in relation to the control were the fruiting
parameters investigated in response to the specific effect,
interaction and their combinations of the two investigated factors
under study i.e., NK soil applied Jevel and some bio-stimulants
compounds soil application. Obtained data during both 2006 and
2007 seasons of study in this concern are tabulated in Tables (17
& 18).

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

Concerning the percentage of fruit set of "Canino" apricot
trees in response to the specific effect of the NK soil applied
level, it is obvious from data obtained during both 2006 and
2007 seasons and tabulated in Tables (17 & 13) that the fruit set
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percentage was responded specifically to the investigated levels
of the NK fertilizers. However, the higher NK level i.e., (N2K,)
treated trees exhibited statistically the highest percentage of fruit
set. Whereas, the "Canino" apricot trees subjected to the lower
NK level i.e., (N;K,) induced significantly the lowest percentage
of fruit set. Such trend was detected during both the first and
second seasons of study.

With regard to the specific effect of some bio-stimulants
compound under study, data obtained during the two seasons as
shown from the same Tables displayed obviously that the fruit
set percentage was significantly responded by al investigated
bio-stimulants as soil applied as compared to the control
treatment. Moreover, both (Nit x Phos x y) and (Nit x y) soil
application treatments increased significantly the fruit set
percentage of "Canino" apricot cv., over that of the remain bio-
stimulants treated trees. Differences in fruit set percentage due to
the differential investigated bio-stimulants soil application were
significant as compared each other in most cases during both
2006 and 2007 seasons of study.

B- Interaction effect:

Data obtained during both 2006 and 2007 seasons and
represented in Tables (17 & 18) revealed clearly that the fruit set
percentage of "Canino" apricot trees followed a firm trend
regarding their response to the interaction effect of the different
combinations between the different variables of both
investigated factors (NK level and some bio-stimulants soil
applied). The highest percentage of fruit set was always in
significant relationship to the (N,K, x Nit x Phos x y) treated

-117 -



Results and Discussion

trees, while both (N;K; X Nit x Phos x y) and (NoK; x Nit X y)
combinations came descendingly second and third to the superior
combination from the standpoint of statistic. On the contrary, the
least percentage of fruit set was significantly in closed
relationship to those "Canino” apricot trees subjected to both (the
control) and (N;K; x no bio-stimulants soil applied) treatments
during the two seasons. On the other hand, other combinations of
(NK x bio-stimulants) were in between the abovementioned two
extents with relatively variable tendency of response. Such trend
was true during both 2006 and 2007 seasons of study.

The obtained results regarding the response of the
percentage of fruit set to the NK soil applied level are in
harmony with those reported by Weeks and Southwick (1952);
Kulesza (1990); Hips (1992); Attala-Eman (1998); Nasef
(2000); Kabeel and Fl-Saadany (2004) and Kabeel et al.,
(2008), they stated that a significant increase in fruit set
percentage was increased with raising the NK soil applied levels.
With respect to the influence of the bio-stimulants compounds
soil applications of "Canino" apricot trees, obtained data are in a
complete agreement with those findings by Eissa-Fawzia
(2003); Abou Grah-Fatma (2004); Kabeel ef al., (2005);
Shddad ef al., (2005); Wahba (2007) and Kabeel ef al., (2007)
on apricot, persimmon and apple fruit trees.

IV-II1-2- Yield "Kgs/tree':
A- Specific effect:

Considering the productivity in kgs/tree of "Canino"
apricot cv., data obtained in Tables (17 & 18) during both 2006
and 2007 seasons revealed clearly that the response to specific
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effect of the NK soil applied level followed a firmer trend.
Hence, yield (kgs/tree) was increased significantly by increasing
the NK level, whereas the the highest tree productivity (kgs
fruits per tree) exhibited due to applying the higher level of NK
i.e., (N2K;). On the contrary, the lower level of NK i.e., the
(N,K,) applied trees were statistically the least value as their
yield expressed in kg of fruits per tree was compared to that of
the higher NK soil applied level. Such trend was detected during
both the first and second seasons of study.

Referring the yield (kgs/tree) of "Canino" apricot trees as
influenced by the specific effect of some bio-stimulants under
study, data presented in the same Tables show clearly that yield
"kgs/trees" followed typically the same trend during both
seasons of study. However, the highest productivity in kg/tree
was significantly in concomitant to the (Nit x Phos x y) treated
trees which was the superior and more effective. Moreover, both
(Nit x y) and (Phos x y) treatments ranked statistically second
and third, respectively during the 1* and 2™ seasons of study. In
addition, "Canino" apricot trees supplied with the NK and
received no bio-stimulants from one hand and the control
treatment from another were statistically the inferior as exhibited
the least values of yield/tree, respectively during the two seasons
of study. Meanwhile, either bio-stimulants treatments were
intermediate the aforesaid discussed two extents.

B- Interaction effect:

Concerning the interaction effect of the different
combinations between the various variables of both investigated
factors on productivity of tree in kgs of "Canino" apricot cv.,
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data tabulated in Tables (17 & 18) displayed clearly that the
specific effect of each factor (NK level and some bio-stimulants)
was directly reflected on their combinations during the two
seasons of study. Hence, the combinations between the (Nit x
Phos x y) bio-stimulants soil application from one hand and the
NK at either the (N,K;) or (NK;) soil applied level especially
the former level exhibited statistically the highest productivity in
kgs/tree of "Canino" apricot trees. However, (N2K; x Nit x Phos
X y) combination was relatively more effective than (N;K; x Nit
x Phos x y) with a significant differences between them during
both seasons. Moreover, both (N,K; x Nit x y) and (N;K; x Phos
X y) combinations ranked statistically third and fourth, but
differences did not reach level of significance during both 2006
and 2007 seasons of study. On the other hand, the control trees
of "Canino" apricot cv., was statistically the inferior as exhibited
the least value of yield as kgs per tree during the two seasons of
study. Meanwhile, other combinations came in between the
abovementioned discussed two extents. Such trend was detected
throughout the first and second seasons of study.

Obtained results concerning the response of yield in
kgs/tree to the NK soil applied level are in harmony with those
mentioned by Niederholzer et al., (1991) on plum trees,
Kassem (1991); Kilany and Kilany (1991); Mekhael (1994)
and Awasthi et al., (1997) on apple trees; Nasef (2000) and
Kabeel and El-Saadany (2004) on pear trees; Kabeel (2004) on
peach; Wahba (2002) and Abou Grah-Fatma (2004) on
persimmon trees. They indicated that trees supplied with high
NK levels produced higher yield than those of low NK level.
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Results and Discussion

Considering the influence of some bio-stimulants soil
application, data obtained are in conformity with those stated by
some researchers, Eissa-Fawzia (2003); Abou Grah-Fatma
(2004); Kabeel et al., (2005); Shddad e al., (2005); Wahba
(2007) and Kabeel et al., (2007) on apricot, persimmon and
apple fruit trees.

IV-III-3- Yield per tree as number of fruits:
A- Specific effect:

Data obtained during both 2006 and 2007 seasons as
shown from Tables (19 & 20) declared that tree yield as number
of fruits of "Canino" apricot trees did not responded specifically
to the investigated levels of the NK soil applied fertilizers.
However, differences between the (N,K,) and (N|K,) levels did
not reach level of significance. In other words, with estimating
the tree yield as number of fruits, differences were completely
absent from the standpoint of statistics in the two seasons of
study.

Regarding the specific effect of the investigated some bio-
stimulants soil application of "Canino" apricot trees, data
obtained during both 2006 and 2007 seasons of study and
tabulated in the same Tables displayed obviously that the
response was more pronounced as compared to that previously
detected with the NK soil applied level. However, the positive
relationship between all bio-stimulants soil applied treatments
and tree yield as number of fruits, since all investigated bio-
stimulants treatments were increased significantly tree yield as
number of fruits as compared to the control during both the first
and second seasons of study. In addition, it could be observed
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that the highest number of fruits per trees (1270 and 1238) and
(1474 and 1471) were gained from (Nit x Phos x y) and (Nit x y)
in both 2006 and 2007 seasons, respectively. However,
differences between the two abovementioned treatments did not
reach level of significance. On the other hand, the opposite trend
was detected with the control treatment, which resulted in
induced significantly the least tree yield as number of fruits in
the two seasons of study. Whereas, other bio-stimulants soil
applied treatments recorded in between with a tendency of
variability in their effectiveness as compared to the aforesaid two

extents.
B- Interaction effect:

Referring the interaction effect of the different
combinations between the two variables of the investigated
factors i.e., NK and some bio-stimulants soil application, data in
Tables (19 & 20) revealed obviously that the "Canino" apricot
trees supplied with the lower level of the NK combined with the
(Nit x Phos x y) bio-stimulants i.e, (N;K; x Nit x Phos x y)
combinations treatment exhibited statistically the highest number
of fruits per tree during both 2006 and 2007 seasons of study. On
the other hand, the reverse was detected with the control
treatment which resulted significantly in inducing the least
number of fruits per tree. In addition, other (NK x bio-
stimulants) soil applied combinations came in between with a
tendency of variability in their effectiveness. Such trend was true
during both the first and second seasons of study.

The obtained results concerning the effect of NK levels
and some bio-stimulants soil application are in accordance with
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the findings of Fathi e al., (2002); Eissa-Fawzia (2003);
Kabeel ef al., (2005) and Shddad er al., (2005) on some
deciduous fruit species.

IV-II1-4- Yield increment % in relation to the control:
A- Specific effect:

With regard to the increment % in yield over the control
in response to the specific effect of NK soil applied level, data
represented in Tables (19 & 20) indicated clearly that supplying
"Canino" apricot trees with the higher level of NK i.e., (N,K,)
resulted in the greatest increase % in yield. Such increase
reached about 36.05 and 36.93 % over the control during both
the first and second seasons, respectively. Furthermore, the N;K,
soil added level exhibited an increase over the control i.e., about
2592 % and 28.99 % during both 2006 and 2007 seasons,
respectively. In addition to that the differences between the two
investigated NK soil applied pertaining their effectiveness on the
yield increment % in relation to the control considered during
both 2006 and 2007 seasons of study.

As for the yield increment % in relation to the control as
affected by some investigated bio-stimulants, data obtained in
the same Tables revealed that treated trees with bio-stimulants
increased significantly the yield increment % over the control.
However, differences were more pronounced as the "Canino"
apricot trees were provided with the NK soil applied. On the
other hand, (Nit x Phos x y) treated trees induced statistically the
highest increase ” in yield. Such increase reached about 74.42 %
and 77.24 % over the control during both 2006 and 2007
seasons, respectively. Moreover, the yield increment % over the
control produced by the investigated bio-stimulants soil
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application could be significantly arranged into the following
descending order: a) (Nit x Phos X y); b) (Nit x y); ¢) (Phos x y);
d) (Nit x Phos); €) (y); f) (Nit); g) (Phos); h) (NK x no stimulants
soil application). Such trend was true during both 2006 and 2007
of study.

B- Interaction effect:

Referring the interaction effect due to the different (NK x
bio-stimulants) combinations as soil application on the yield
increment % in relation to the control, data tabulated in Tables
(19 & 20) displayed obviously that the response typically
followed the same trend previously detected with the average
yield per tree in kgs. However, the greatest statistically
percentage of yield increment over the control was always in
concomitant to the (N,K, x Nit x Phos x y) treated trees.
Whereas, the opposite trend was detected with the (N,K;) level
supplied trees that received no stimulants soil application viz
those trees subjected to the (N;K; X no bio-stimulants)
fertilization treatment. In addition other (NK x bio-stimulants)
combination were in between the abovementioned two extents
with a relative tendency of effectiveness. Such trend was true
during both 2006 and 2007 seasons of study.

The present results are in an agreement with those found
by Kilany and Kilany (1991); Mekhael (1994) Kabeel ef al.,
(1998); Nasef (2000); Wahba (2002); Kabeel (2004); Abou
Grah-Fatma (2004); Kabeel et al., (2005) and Kabeel ef al.,
(2007) on apple, pear, persimmon, apricot and peach fruit trees,
regarding the effect of both NK soil added level and some bio-
stimulants soil application. They reported that the same trend
was observed approximately in this concern.
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Results and Discussion

IV-IV- Response of some fruit characteristics:

In this regard some fruit physical characteristics (fruit
weight, volume, firmness, fruit dimensions, shape index, flesh
weight, seed weight and flesh/seed ratio) and some chemical
properties (fruit juice TSS %, total titratable acidity, TSS/acid
ratio and total sugars content were the fruit characteristics
investigated in response to the specific and interaction effects of
the variables of each investigated factor i.e., NK soil application
level, some bio-stimulants and their combinations. Data obtained
‘during both the first and second seasons of study are represented
in Tables (21), (22), (23), (24), (25), (26), (27) and (28).
IV-1V-1- Fruit physical properties:

Fruit weight (gm.) volume (m!®), fruit dimensions (height
and diameter in mm.), firmness (Ib/inch?), fruit shape index
(height/diameter ratio), fruit flesh weight (gm.), seed weight
(gm.) and flesh/seed ratio of "Canino" apricot fruits were the
evaluated physical characteristics pertaining their response to the
specific and interaction effects of different variables of the two
investigated factors (NK level and some bio-stimulants soil
applied). Data obtained during both 2006 and 2007 seasons are
tabulated in Tables (21), (22), (23), (24), (25) and (26).

IV-1V-1-a- Fruit weight (gm.).
A- Specific effect:

Considering the average fruit weight of "Canino" apricot
cv. affected by the (NK) soil applied level, data tabulated in
Tables (21 & 22) displayed obviously that it specifically
responded during both 2006 and 2007 seasons of study.
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Whereas, the greatest value and the heaviest fruits were resulted
by the highest level of (NK) level i.e., (N;K;) treated trees.
Meanwhile the lowest value in fruit weight and lightest fruits of
"Canino" apricot trees were obtained from those trees subjected
to the lower level of (NK) i.e., (N;K;). Moreover, differences
during both the first and second seasons were significant as fruit
weight of peach of the abovementioned two categories was

compared to each other.

Regarding the specific effect of some investigated bio-
stimulants in this study i.e., (Nitrobein, Phosphorene and active
dry yeast) as soil applied, data represented in the same Tables
showed clearly that the positive relationships between studied
bio-stimulants soil application and fruit weight of "Canino"
apricot cv. However, all bio-stimulants tested treatments soil
applied were increased significantly the fruit weight as compared
to the control trees in the two seasons of study. In addition to, it
could be observed that the heaviest fruits (39.50 & 36.88 gms.)
were obtained from (Nit x Phos x y) treatment in both 2006 and
2007 seasons, respectively. On the other hand, the opposite trend
was detected with the (Phosphorene) alone treated trees which
induced significantly the lightest fruits throughout the two
seasons of study. Moreover, other bio-stimulants treatments
recorded in between values with a tendency of variability in their
effectiveness as compared to the aforesaid two extents in first
and second seasons of study.

B- Interaction effect:

Regarding the interaction effect of the various
combinations between the two variables of investigated factors
ie., (NK) and some bio-stimulants soil application, data in
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Tables (21 & 22) revealed that the specific effect of each
investigated factor i.e., (NK) soil added rate and bio-stimulants
was directly reflected on their interaction effect, whereas
"Canino" apricot trees treated (supplied) with the higher level of
NK combined with all combined studied bio-stimulants i.e.,
(N2K, x Nit x Phos x y) treatment exhibited statistically the
heaviest and the greatest weight value of fruits. Moreover, both
combinations of (N,K; x Nit x y) and (N;K; x Nit x Phos x y)
descendingly ranked second and third, respectively. Differences
between the abovementioned three combinations treatments were
significant during both seasons of study. On the other hand, the
opposite trend was detected with both (N,K,) and (control)
treatments, whereas they resulted in inducing the lightest fruits
during the first and second seasons of study from the stand point
of statistic. Furthermore, other (NK x bio-stimulants)
combinations treatments were intermediate the aforesaid two
extents with a wvariable tendency of effectiveness as their
interaction effect on average fruit weight of "Canino" apricot
cultivar was concerned. Such trend was true during both 2006
and 2007 seasons of study.

The obtained data are in accordance with those stated by
Kilany and Kilany (1991); Mekhael (1994); Awasthi ef al.,
(1997); Nasef (2000); Wahba (2002); Kabeel (2004) and
Kabeel ef al., (2008) on apple, pear, persimmon, peach fruit
trees regarding the effect of the NK soil application on fruit
weight, who revealed that fruit weight was increased
significantly by increasing the level of NK soil added. However,
the trend of response to some bio-stimulants soil applied goes in
line with those reported by Mansour (1998); Fathi er al.,
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(2002); Eissa-Fawzia (2003); Shddad ef al., (2005); Kabeel ef
al., (2005) and Kabeel et al., (2007) on grapevine, apple, peach,
persimmon and apricot fruit trees.
IV-IV-1-b- Fruit volume (m[’).
A- Specific effect:

It is quite evident from data tabulated in Tables (21 & 22)
that fruit volume (1nl3) of "Canino" apricot cultivar followed
typically the same two trends previously detected with fruit
weight regarding the specific effect of either (NK) level or some
investigated of bio-stimulants soil application. Such two trends
of response were true during both 2006 and 2007 seasons of
study as every investigated factor and its own trend was
separately or individually taken into consideration.

B- Interaction effect:

With respect to the average of fruit volume of "Canino"
apricot cultivar in response to the interaction effect of different
(NK) levels and some bio-stimulants soil applied, data in Tables
(21 & 22) showed clearly that the average fruit volume
responded significantly to the interaction effect of the different
(NK x bio-stimulants) combinations. However, "Canino" apricot
trees received the higher level of (NK) soil applied i.e., (N;K3)
associated with soil added of some bio-stimulants under study
i.e., (N;K; x Nit x Phos x y) treatment induced fruits had
significantly the greatest volume during both the first and second
seasons of study. On the other hand, the opposite trend was
detected with the combination between the (N,K, no stimulants
added) and the control treatments which resulted in a significant

depression on fruit volume of "Canino" apricot cv. Such trend
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was true during both the first and second seasons of study.
Furthermore, other NK x bio-stimulants combinations were in
between the abovementioned two extents as their interaction
effect on fruit volume of Canino apricot cultivar was concerned
throughout 2006 and 2007 seasons.

IV-1V-1-c- Fruit firmness (Ib/inch?).
A- Specific effect:

Referring the specific effect of the NK soil application
level, data presented in Tables (21 & 22) displayed obviously
that the fruit flesh firmness of "Canino" apricot cv. was
specifically responded to the (NK) investigated levels. Hence, an
obvious increase in fruit flesh firmness was generally exhibited
with increasing the (NK) soil added level, whereas the (NK) soil
application at the higher level i.e., (N;K;) induced significantly
fruits having firmer flesh texture. However, the lower NK level
ie., (N;K,) resulted in inducing statistically the most softened
fruits. Such trend was detected during both 2006 and 2007
seasons of study.

Concerning the specific effect of some investigated bio-
stimulants under study, data in the same two Tables indicated
clearly that both bio-stimulants treatments of the (Nit x Phos x y)
and (Nit x y) soil applied decreased fruit flesh firmness of
"Canino" apricot cv. as compared to the other stimulants
treatments. On the other hand, the reverse was found with those
trees subjected to both (Phosphorene) and (control) treatments.

Nevertheless, it is so interesting to be noticed that both
fruit volume and it's flesh firmness of "Canino" apricot cultivar
were in a negative relationship. Since, the smallest fruits in their
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volume had the firmest flesh texture from one hand and were
always in concomitant to both the control and (N,K, x Ph)
treatments from the other. Whereas, the opposite trend was true
with the biggest fruits which had the most softened texture from
one hand and closely coupled to (N1K) combined with of (Nit x
Phos x y), (Nit x y) and (N it x Phos) soil applied from the other.

B- Interaction effect:

Concerning the interaction effect of the different NK x
bio-stimulants combinations on flesh firmness of "Canino"
apricot fruits, data tabulated in Tables (21 & 22) displayed
obviously that the combinations between (N;K;) from one hand
and (Phos) from another i.e., (N,K, x Phos) as well as the control
treatment induced fruits had significantly the firmest flesh
texture, respectively. Such trend was true during both 2006 and
2007 seasons of study. On the other hand, the opposite trend
applied level associated with bio-stimulants soil application
treatments of (Nit x Phos x y) and (Nit x y) in the two seasons,
whereas resulted statistically in increase flesh softened of
"Canino" apricot fruits as compared to any other investigated
combinations treatments during both the first and second seasons
of study. In addition to that, other combinations of (NK x bio-
stimulants) treatments were intermediate the aforesaid two

extents.
[V-IV-1-d- Fruit height (mm.).
A- Specific effect:

With respect to the fruit height of "Canino" apricot cv. as
influenced by the specific effect of NK soil application level.
Data presented in Tables (23 & 24) revealed obviously that the
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response was complete absent from standpoint of statistic. In
other words, the fruit height of "Canino" apricot trees treated
with either (N;K;) or (N,K;) level were statistically the same.
Whereas, the differences were significant as fruit height of trees
received any of the (N|K;) and (N,K;) treatments were compared
each other. Such trend was detected during both 2006 and 2007.

As for the specific effect of some investigated bio-
stimulants under study (Nitrobein, Phosphorene and active dry
yeast) soil application, data in the same Tables displayed clearly
that the height of "Canino" apricot fruit was significantly
responded to bio-stimulants soil application as compared to the
control treatments during both 2006 and 2007 seasons of study.
Moreover, the response was relatively more pronounced as
compared to that detected with NK added levels. However, both
(Nit x Phos x y) and (Nit x y) soil applied increased significantly
the fruit height over that any bio-stimulant treatments especially
in the first season (2006) whereas, differences did not reach level
of significance between most treatments in the second season
(2007).

B- Interaction effect:

With respect to the interaction effect of the different
combinations between the differential variables of both
investigated factors on fruit height of "Canino" apricot cv., data
presented in Tables (23 & 24) showed clearly that the higher
level of NK i.e., (N,K;) soil application level was combined with
either both statistically the greatest fruit height value. Contrary to
that, combinations between (N;K,) and no bio-stimulants soil
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applied from one hand and the control treatment from the other
resulted in a significant depression on fruit height of "Canino"
apricot cv., whereas in the second one it could be noticed that
both combinations treatments of (NoK; x Nit x Phos) and (NK;
< Nit x Phos x y) were statistically the superior. The opposite
trend was true with both combinations of (N Ky and (N2K5)
with no bio-stimulant soil application. Moreover, the other (NK
X bio-stimulants) combinations treatments were in between with
various tendency of response. It could be added that, the
superiority of both (N;K; X Nit x Phos x y) and (N;K; x Nit X
Phos x y) combinations treatments from one side and the
inferiority of both (N;K;) - (N2Ky) with no bio-stimulants soil
applied from the other one could be logically explained on the
base of the more pronounced effectiveness of bio-stimulants soil

applied rather than the (NK) level soil application.

The present results regarding the response of fruit height
to the different level of (NK) were supported by the findings of
several investigators, Raese (1990), Kilany and Kilany (1991);
Nasef (2000); Wahba (2002) and Kabeel (2004) on apple, pear,
persimmon and peach fruits, who stated that fruit height
significantly increased by increasing the rate of (NK)
fertilization. Meanwhile, the influence of bio-stimulants soil
application was concerned, the obtained data are in line with the
findings of Eissa-Fawzia (2003); Kabeel ef al., (2005) and
Shddad ef al., (2005) on "Canino" apricot fruits; Kabeel ef al.,
(2007) on "Anna" apple fruits and Kabeel ef al., (2008) on "Le-

Conte" pear fruits.
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IV-IV-1-e- Fruit diameter (mm.).
A- Specific effect:

Regarding the specific effect of NK soil application level
on fruit diameter of Canino" apricot cv., data tabulated in Tables
(23 & 24) displayed obviously that the previously detected trend
with fruit height was also found for the other fruit dimension
"fruit diameter" in the first seasons (2006) only. Whereas,
differences in fruit diameter due to the differential investigated
NK soil application levels were insignificant as compared each
one (2007), the higher level of NK i.e., (N,K,) soil applied
results significantly in the greatest value and induced the widest
fruit diameter than those of the (N,K,) treated trees. Differences
in diameter of "Canino" apricot fruits due to two different levels
of NK fertilization were significant in the second (2007) as fruits

of each level were compared to those of the other level.

With respect to the specific effect of the different
treatments of various bio-stimulants soil application, diameter of
"Canino" apricot fruits responded significantly to all the
investigated bio-stimulants treatments as compared to the control
treatment. On the other hand, the highest values of fruit diameter
were significantly produced by the (Nit x Phos x y) then both
(Nit x y) and (Phos x y) treated trees, respectively. Contrary to
that, the control trees induced significantly the least value of fruit
diameter. Meanwhile, the average fruit diameter of the other bio-
stimulants treated trees were significantly intermediate as
compared to those of both 2006 and 2007 seasons of study.
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B- Interaction effect:

Considering the interaction effect of the different
combinations between the differential variables of both
investigated factors on fruit diameter of "Canino" apricot cv.,
data in Tables (23 & 24) revealed obviously that the response
followed approximately the same trend previously found with
the former fruit dimension (fruit height). Whereas, the (NL,K; x
Nit x Phos x y) and (N;K; x Nit x Phos x y) combinations
treatments were statistically the superior during the two seasons
of study respectively. Moreover, the opposite trend was true with
both treatments of (control) and (NiK; X bio-stimulants)
combinations treatments were in between with various tendency

of response.

The obtained concerning the response of fruit diameter to
the different level of NK were supported by the findings of
several investigators Raese (1990); Kilany and Kilany (1991),
Nasef (2000), Wahba (2002) and Kabeel (2004) on apple, pear,
persimmon and peach trees, they reported that fruit diameter was
positively affected by the different treatments of NK
fertilization. While, with regard to the influence of some bio-
stimulants as soil applied was concerned the present results are
in accordance with the findings of Kabeel ef al., (2005) and
Shddad et al., (2005) on "Canino" apricot trees; Abou Grah-
Fatma (2004) and Wahba (2007) on persimmon trees and
Kabeel et al., (2007) on apple trees.
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IV-1V-1-f- Fruit shape index.
A- Specific effect:

With regard to the fruit shape index (fruit height/fruit
diameter ratio) of "Canino" apricot cv., as influenced by the two
investigated levels of NK soil applied, data tabulated in Tables
(23 & 24) displayed clearly that the trend was so firm to be the
same during both the first and second seasons of study. On the
other hand the differences between the two NK levels i.e.,
(N;K) and (N,K;) soil application levels was completely absent
during both 2006 and 2007 seasons as their influence in fruit
shape index of "Canino" apricot cv., was concerned.

As for the specific effect of all investigated bio-stimulant
soil applied on fruit shape index of "Canino" apricot cv., data in
the same two Tables revealed that the response was completely
absent from the standpoint of statistic in most cases during both
2006 and 2007 seasons of study. Moreover, bio-stimulants
treatments of active dry yeast (y) in the first season and both (Nit
x y) and (NK x no stimulants in the second one were statistically
the inferior as showed significantly the least values of fruit shape
index. Meanwhile, all other remain bio-stimulants treatments
tended to be elongated as compared to the aforesaid treatments
but differences between all investigated bio-stimulants
treatments did not reach level of significance in all cases such

trend was true during both the first and second seasons of study.
B- Interaction effect:

Referring the interaction effect of the different NK x bio-
stimulants combinations treatments on the leaf shape index of
"Canino" apricot cv., data tabulated in Tables (23 & 24) declared
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Results and Discussion

that the response was completely absent from the standpoint of
statistic. In other words, the leaf shape index (fruit height/fruit
diameter ratio) of "Canino" apricot trees treated with (NK x bio-
stimulants) combinations  treatments under study were
statistically the same. Such trend was true during both the first

and second seasons of study.

The obtained results concerning the response of fruit
shape index of "Canino" apricot cv., to both the NK soil
application level and some bio-stimulants soil applied are
confirmed with the findings of Nasef (2000), Wahba (2002);
Kabeel (2004); Wahba (2007); Kabeel ef al., (2007) and
Kabeel (2008) on some deciduous fruit trees.

[V-1V-1-g- Flesh weight (gm.).
A- Specific effect:

Considering the average flesh fruit weight of "Canino"
apricot cv. As influenced by the NK soil applied level, data
represented in Tables (25 & 26) displayed obviously that it
responded specifically, whereas the heaviest flesh weight of
fruits were produced by the N,K, treated trees. On the other
hand, the lightest flesh weight of fruits were those of the
"Canino" apricot trees subjected to the lowest NK rate i.e.,
(N;K,). In addition to that, differences during both 2006 and
2007 seasons were significant as flesh weight of fruits of each of
the abovementioned two categories was compared to each other.

Regarding the specific effect of the bio-stimulants, data
obtained in the same Tables during both seasons revealed clearly
the positive relationships between the all investigated bio-
stimulants treatments and flesh weight of fruits of "Canino"
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apricot cv. However, the heaviest fresh weight of fruits were
significantly exhibited by both (Nit x Phos x y) and (Nit x y) in
the first season while with (Nit x Phos x y) and both (Nit x y)
and (Nit x Phos) in the second one. On the contrary, the
untreated trees (control treatment) induced significantly the
lightest flesh weight of fruits. Meanwhile, the average flesh
weight of fruits for other bio-stimulants treatments were
significantly intermediate as compared to those of both
abovementioned two extents. Such trend was true during 2006
and 2007 seasons of study.

B- Interaction effect:

Referring the flesh weight of fruits as influenced by the
interaction effect of different NK x bio-stimulants, data tabulated
in Tables (25 & 26) declared that the specific effect of each
investigated factor i.e., NK soil applied level and the bio-
stimulants was directly reflected on the interaction effect of the
various NK x bio-stimulants combinations on Canino apricot
flesh weight of fruits. On the other hand, "Canino" apricot trees
received the higher level of NK soil applied "N,K," associated
with soil application the bio-stimulants (Nit x Phos x y) induced

fruits had statistically the heaviest flesh weight during the two
| seasons of study. Moreover, two other combinations of the
(N2K; x Nit x y) and (N;K; x Nit x Phos x y) descendingly
ranked second for both 2006 and 2007 seasons, respectively.
Differences between the abovementioned three combinations
were significant as their effect on flesh weight of fruits of
"Canino" apricot cv. Was taken into considerations. On the
contrary, the control treatment and (N;K; x no bio-stimulants)
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were the inferior, whereas they resulted in .inducing the lightest
flesh weight of fruits during the two seasons of study from the
standpoint of statistic. In addition to that, other (NK X bio-
stimulants) were in between the aforesaid two extents as their
interaction effect on flesh weight of "Canino" apricot fruits was

concerned during both 2006 and 2007 seasons.

The obtained results regarding the response of flesh
weight of fruits to NK and bio-stimulants soil applied are in
accordance with findings of Kabeel et al., (2005) and Shddad
et al., (2005) on "Canino" apricot trees; Kabeel ef al., (2007) on
"Anna" apple fruits and Kabeel et al., (2008) on "Le-Conte"

pear fruits.
[V-IV-1-h- Seed weight (cm.).
A- Specific effect:

Data in Tables (25 & 26) indicated clearly that seed
weight of "Canino” apricot fruit followed typically the same
trend previously detected with flesh weight of fruit regarding the
specific effect of the NK soil applied level. Such trend of
response was true during both 2006 and 2007 seasons of study.

As for the specific effect of some bio-stimulants
compounds under study as soil application, data tabulated in the
same Tables revealed obviously that all investigated bio-
stimulants soil applied increased seed weight of "Canino" apricot
fruits as compared to either the control or no bio-stimulants soil
added treatments which were statistically the inferior. However,
the heaviest significantly seed weight were resulted from both
the (Nit x Phos x y) and (Nit x y) bio-stimulants soil application
treatments, but the difference did not reach level of significance
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between the two latter treatments during both 2006 and 2007
seasons of study. In addition, other bio-stimulants treatments
were in between the abovementioned two extents as their
specific effect on seed weight of "Canino" apricot fruits was
concerned during both 2006 and 2007 seasons.

B- Interaction effect:

Regarding the seed weight of "Canino" apricot fruits in
response to the interaction effect of the different (NK x bio-
stimulants) soil applied combinations, data obtained in Tables
(25 & 26) displayed that the specific effect of each investigated
factor was directly reflected on their combinations, whereas as
the higher level of NK i.e., (N2K3) soil application combined
with either (Nit x Phos x y) or (Nit x y) bio-stimulants exhibited
statistically the heaviest seed weight of "Canino" apricot fruits,
The superiority of the abovementioned two combinations over
the other investigated combinations was clearly observed during
the two seasons of study. Contrary to that, trees subjected to both
the control treatment from one hand the combinations between
(NiK; and no bio-stimulants soil added) from the other resulted
in a significant the least values of seed weight of fruits. Such
trend was true during both 2006 and 2007 seasons of study.
Since the superiority of both (N2K; x Nit x Phos x y) and (N,K,
x Nit X y) combinations from one side and the inferiority of both
(control) and (N,K; x no bio-stimulants) combination from the
other one could be logically explained on the base of the more
pronounced effectiveness of bio-stimulants soil application
rather than the (NK) level soil applied. In addition, other
combinations treatments were in between the aforesaid two
extents with a relative tendency of effectiveness.
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[V-IV-1-i- Flesh / seed weight ratio.
A- Specific effect:

Regarding the specific effect of the NK soil applied level
on the flesh weight/seed weight ratio in "Canino" apricot fruits,
data in Tables (25 & 26) pointed out the negligible variation,
whereas differences were so little to reach level of significance.
On the other hand, the absent of significance in the response of
flesh weight/seed ratio to the investigated NK level as soil
application was also detected during the first and second seasons

of study.

Referring the response to the specific effect of some bio-
stimulants soil application, it is quite evident from data in the
same Tables that treated "Canino" apricot trees with (Nit x Phos
x y) and (Nit X y) in the first seasons and both (Nit x y) and (Nit
x Phos x y) in the second one had significantly the highest values
of flesh weight/seed ratio of apricot fruits, respectively. On the
other hand, the lowest flesh weight/ seed ratio was statistically
exhibited and always in concomitant to those "Canino" apricot
trees received the NK x without bio-stimulants soil applied and
the control treatments. Moreover, other bio-stimulants treatments
came intermediate the abovementioned two extents. However,
differences were completely absent from the standpoint of

statistic in most cases in the two seasons of study.
B- Interaction effect:

With respect to the ‘nteraction effect of the different
combinations between the various variables of both investigated
factors (NK and some bio-stimulants) soil applied on flesh
weight/seed ratio of "Canino" fruits, tabulated data in Tables (25
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Results and Discussion

& 26) revealed clearly that trees subjected to the higher level of
NK i.e., (N;K,) and treated with at either (Nit x Phos x y) or (Nit
X y) bio-stimulants resulted in increasing flesh weight/seed ratio
over than the other (NK x bio-stimulants) combinations.
Whereas, the control and many other combinations were
statistically the inferior. In addition, other combinations were in
between with a slight tendency of wvariability in their
effectiveness. Such trend was detected during both 2006 and
2007 seasons of study.

IV-IV-2- Fruit chemical characteristics:

Fruit juice total soluble solids percentage (TSS %), total
teteratabe acidity percentage as malic acid (acidity %) and the
TSS/acid ratio as well as total sugars content in fruit were the
four fruit chemical characteristics of "Canino" apricot cv.
investigated regarding their response to both specific and
interaction effects of the two factors under study viz NK level
and some bio-stimulants treatments soil application.

IV-IV-2-a- Fruit juice total soluble solids percentage (TSS
%).
A- Specific effect:

Concerning the influence of the NK soil application, data
represented in Tables (27 & 28) displayed clearly that the
positive relationship between the fruit juice TSS (%) of Canino
apricot cv. and the NK soil applied level during both 2006 and
2007 seasons. Whereas, providing Canino apricot trees with the
highest level of NK i.e., 20 kgs from each the NK fertilizers per
the individual trees (N,K,) resulted in fruits had trees (N:K))
which ranked last in this concern. It could be noticed that
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differences in fruit juice TSS (%) due to variable levels of NK
soil application were significant with comparing (N2K,) to
(N,K;). Such trend was detected during both 2006 and 2007
seasons of study. Moreover, the beneficial effect of raising the
NK level on fruit juice TSS (%) as shown from the obtained
results may be principally discussed on that fact depending on
the real function of K on some physiological processes.
However, K plays a great role in translocation of above from the
produced organs (leaves) towards the accumulative organs such
as fruits and other permanent plant organs viz trunk, limbs, roots
.. et

With respect to the specific effect of some investigated
bio-stimulants treatments under study i.e., Nitrobein (Nit),
Phosphorene (Phos) and active dry yeast (Y), it is quite evident
from data in the same Table that the control trees produced fruits
with the lowest value of TSS % during both the first and second
seasons of study. On the other hand, the opposite trend was true
with such trees subjected to (Nit X Phos x y) bio- stimulants
treatment, whereas the highest value of fruit juice TSS
percentage was obtained and the increase was significant during
both seasons of study as compared another bio-stimulants
treatments. In addition to that, fruit juice TSS % of the other bio-
stimulant treatments were in between the abovementioned to
extents however differences were significant as compared to
each other in most cases during both 2006 and 2007 seasons of
study.

B- Interaction effect:

Considering the interaction effect of the different NK
levels combined with the different bio-stimulants soil applied
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treatments, data tabulated in Tables (27 & 28) revealed that the
"Canino" apricot trees received the NK soil application at the
higher level (N,K,) i.e., 2.0 kgs from each element source per
tree associated with soil applying of (Nit x Phos x y) treatment
during the two seasons of study as well as (N,K, x Nit x y)
treatments induced fruits with the highest value of fruit juice
TSS % that surpassed statistically the analogous ones of the
other (NK x bio-stimulants) combinations. On the contrary,
"Canino" apricot trees subjected to both the control treatment
and the (N,K; x no stimulants applied) induced the poorest fruits
in their juice TSS content. Moreover, the (N,K, x no stimulants
soil application) treatment had to great a comparable
effectiveness as compared to the inferior combinations of
(control) and (N,K; x no stimulants applied) treatments in this
concern. On the other hand, of combinations treatments were in
between with a noticeable tendency proved that both (N,K, x Nit
X Phos x y) and (N,K, x Nit x y) as well as (N,K; x Nit x Phos x
y) were more effective than the other combinations of such
category. Such trend was detected during both the first (2006)
and second (2007) seasons of study.

The obtained results regarding the response of fruit juice
total soluble solids percentage (TSS %) to the different levels of
(NK) were supported by Meheriuk and Lau (1979), Abou Aziz
et al., (1987), Kilany and Kilany (1991), Mekhael (1994);
Awasthi er al., (1997) Nasef (2000), Wahba (2002), Kabeel
(2004) and Kabeel and El-Saadaney (2004) on apple, pear,
persimmon and peach trees, they reported that fruit juice TSS %
increased  significantly by increasing the level of NK
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fertilization. Meanwhile as for the influence of some bio-
stimulants compounds soil application, the observed trend from
the present study goes in line with the finding of Fathi et al.,
(2002), Eissa-Fawzia (2003), Kabeel et al., (2005), Shddad ef
al., (2005), Wahba (2007), Kabeel ef al., (2007) on some

deciduous fruit trees.
[V-1V-2-b- Fruit juice total acidity (%).
A- Specific effect:

Referring the fruit juice acidity percentage as influenced
by the specific effect of NK soil application level, data tabulated
in Tables (27 & 28) displayed clearly that the highest total
acidity percentage was always in concomitant to such fruits
produced by trees treated with the lowest NK level i.e., (N1Ky)
treatment, however this treatment resulted significantly in the
greatest value of fruit juice total acidity %. Meanwhile, "Canino"
apricot trees treated with the higher level of NK 1ie., (N,K3)
treatment exhibited the poorest fruits in their content of total
acidity and produced fruits with the lowest (least) value in this
respect. Such trend was true during both the first and second

seasons of study.

Considering the fruit juice total acidity % as affected by
the specific effect of some bio-stimulants treatments under study,
data presented in the same two Tables show obviously that fruit
juice total acidity percentage was responded significantly to the
different used bio- stimulants treatments as compared to both
control and no-bio-stimulants soil applied treatments in the two
seasons of study. Moreover, all bio-stimulants treatments
succeeded in decreasing the percentage of total acidity in
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"Canino" fruit juice as compared to the control. Furthermore,
(Nit x Phos x y) treatment induced statistically the lowest fruit
juice total acidity % followed by (Phos x y) treatment whereas
differences did not reach level of significance between them. On
the other hand, the other investigated bio-stimulants treatments
were in between the aforesaid two extents. Such trend was
detected during both 2006 and 2007 seasons of study.

B- Interaction effect:

Regarding the interaction effect of different combinations
between the variables of each investigated factor i.e., (NK and
some bio-stimulants) soil applications, data in Tables (27 & 28)
revealed obviously that the specific effect of each investigated
factor was refected on interaction effect of its combinations.
Hence, the "Canino" apricot trees subjected to the (N,K, x Nit x
Phos x y) and (N;K, x Phos x y) combinations treatments
induced fruits with the lowest total acidity percentage.
Meanwhile, the combinations between the soil applied of NK,
level and the two abovementioned bio-stimulants treatments i.e.,
(N;K; x Nit x Phos x y) and (N;K; x Phos x y) ranked second to
aforesaid inferior. Moreover, both the control treatment and
(NiK; x no bio-stimulants) soil applied were statistically the
superior as both showed significantly the highest percentage of
fruit juice total acidity, respectively. In addition with a slight
tendency of variability in their effectiveness. Such trend was true
during both 2006 and 2007 seasons of study.

The obtained results regarding the response of fruit juice
total acidity percentage to NK and some bio-stimulants soil
application are in agreement with those reported by many
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investigators, Barden and Thompson (1962); Meheriuk and
Lau (1979); Abou Aziz (1987); Awasthi ef al., (1997); Nasef
(2000); Wahba (2002); Abou Grah-Fatma (2004); Kabeel
(2004); Kabeel et al., (2007); Wahba (2007) and Kabeel et al.,
(2008) on many deciduous species.

[V-IV-2-c- Rate of fruit juice total soluble solids
percentage/ total acidity percentage (TSS/acid
ratio).

A- Specific effect:

Considering the specific effect of the NK level and some
bio-stimulants soil applications on the TSS/acid ratio in
"Canino" apricot fruit juice, data obtained during both 2006 and
2007 seasons of study as shown from Tables (27 & 28) revealed
obviously that the TSS/acid ratio of "Canino" apricot fruit juice
followed typically the same trends previously discussed with the
TSS % regarding the response of specific effect of each
investigated factor i.e., NK soil applied level and some bio-
stimulants soil applications. Such trends were true during both

the first and second seasons.

Whereas, providing "Canino” apricot trees with either the
higher level of NK i.e., (N,K,) soil applied from one hand or the
added of some bio-stimulants under study (Nit x Phos x y) as soil
application from the other induced statistically the highest values
of TSS/acid ratio in apricot fruits for the first and second seasons
of study. Contrary to that, the lowest values of TSS/acid ratio in
fruits were inclose relationship to the lower level of NK i.e.,
(N;K,) and both the control and no bio-stimulants soil applied.
Such trend was true during both 2006 and 2007 seasons of study.
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B- Interaction effect:

Concerning the interaction effect of the different (NK x
bio-stimulants compounds) combinations on the ratio of fruit
TSS/acidity of the "Canino" apricot cv., data represented in
Tables (27 & 28) show obviously that the "Canino" apricot trees
subjected to the (N,K, x Nit x Phos x y) combination exhibited
generally the highest value of TSS/acid ratio in fruits followed
by the (N,K; x Nit x y), (N,K, x Phos x y) and (N;K; x Nit x
Phos x y) during both 2006 and 2007 seasons of study. The
superiority of the abovementioned four combinations treatments
over the other investigated ones was clearly observed during the
two seasons of study. On the other hand, combination between
the (N;K;) and no bio-stimulants soil application from one hand
and the control treatment from the other resulted statistically in
the lowest value of TSS/acid ratio during both the first and
second seasons. In addition, other (NK x bio-stimulants)
combinations came in between with a slight tendency of
variability in their effectiveness.

The abovementioned obtained results are in accordance
with the findings of Abou Aziz (1987), Kilany and Kilany
(1991); Mekhael (1994), Awasthi ef al., (1997), Nasef (2000),
Kabeel (2004) on pear, apple and peach trees ad for the
influence of NK soil applied level. Meanwhile, a similar
observation was achieved by Abou Grah-Fatma (2004) Kabeel
et al, (2007); Wahba (2007) and Kabeel ef al., (2008) on
persimmon, apple and pear trees with respect to the effect of
some bio-stimulants soil application on the ratio of TSS/acid in

fruits.

- 157 -



Results and Discussion

IV-1V-2-d- Total sugars.
A- Specific effect:

Referring the fruit sugars content as influenced by the
specific effect, data tabulated in Tables (27 & 28) indicates
obviously that total sugars percentage of "Canino" apricot fruits
followed typically the same trends previously discussed with the
TSS % regarding the response of specific effect of each
investigated factors i.e., NK and stimulants compounds soil
application. Such trends were true during both 2006 and 2007
seasons. Whereas, the total sugars percentage was in a positive
relationship with either the NK level from one hand or some bio-
stimulants compounds soil application under study from the
other. In other words, the highest value of fruit sugars content
was the highest NK soil applied level ie., (N.K,) and the
treatment of bio-stimulants (Nit x Phos x y) soil applied.

B- Interaction effect:

Regarding the interaction effect of differént combinations
between variables of both investigated factors, data in the same
Tables displayed clearly that the "Canino” apricot trees subjected
to any the (N;K; x Nit x Phos x y) and (N,K, x Ni x y) as well as
both the (N;K; x Nit x Phos x y) and (N,K, x Nit x Phos) during
both 2006 and 2007 seasons induced fruits contained statistically
the highest value of total sugars content. On the contrary, the
opposite trend was detected with the both combinations
treatments of (control) and (N;K; x no bio-stimulants) soil
application, since they resulted in the lowest value o total sugars
content in Canino apricot fruits from the stand point of statistic
during both 2006 and 2007 seasons of study. In addition to that,
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the other investigated (NK x bio-stimulants) combinations
treatments were in between the abovementioned two extents.
Such trend was true during the first and second seasons of study.

The present results regarding the response of total sugars
content to the investigated bio-stimulants treatments under study
are in conformity with those previously mentioned by Fathi et
al., (2002); on apple and peach; Abou Grah-Fatma (2004) on
persimmon; Eissa-Fawzia (2003), Kabeel ef al., (2005) and
Shddad er al, (2005) on "Canino" apricot fruits. They
mentioned that fruit sugar content was increased by using some
bio-stimulants as soil applied. However, the obtained results
concerning the influence of the (NK) soil application are
accordance with the findings of Kabeel and El-Saadaney
(2004) and Kabeel ef al., (2007) on pear and apple trees.
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