4. RESULTS AND DISCUSSION



Moreover, table (5-C) reflects the effect of the interaction
between organic manure sources and biofertilization. It is obvious
that the control with nitrobein biofertilization gave the highest
significant values of tree shoot growth rate in the two seasons of
study. In contrast, the least values in this subject were found in
cammel organic manure combination with uninfected with nitrogen
biofertilization (control) trees.

In addition, the effect of interaction between application
method and nitrogen biofertilization is tabulated in table (5-D). It
appears that the pomegranate trees which were fertilized by trench
application method in combination with nitrobein enhanced a
significant increase in shoot growth rate of trees than the other
treatments in two seasons of study. While, the control trees, which
were provided with organic manures by the surface method gave the
least values of shoot growth rate of trees. Generally, nitrogen
biofertilization (nitrobein or rhizobacterein) with surface or trench
application method enhanced shoot growth rate of pomegranate

trees than control trees with surface or trench method.

Moreover, table (5-E) reflects the effect of the interaction
among organic manure sources, application method and
biofertilization. It is clear that the highest significant values of shoot
growth rate occurred when the control in combination with trench
and nitrobein treatment was used. On the other hand, the least
values of shoot growth rate of pomegranate trees appeared in the
trees treated with cammel manure in combination with surface
application and nitrobein in the first season. While, the same trend
was shown in trees untreated with cattle manure and biofertilization

with surface application in the second season. Generally, poultry

“
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manure improved shoot growth rate of pomegranate trees especially
with trench application and nitrobein nitrogen biofertilization than
cattle or cammel manure. These results are in agreement with the
findings of Li ef al. (1998) on apple and with those of Ashinov and
Bokanov (1999) on chery, peach, appricot and wild berry.

4.1.2. Leaf area:

The data in table (6) deal with the effect of organic manure
(sources and application methods) and biofertilization on leaf area
during both scasons. It is clear from table (6-A) that the control
pomegranate trees gave the highest significant values of leaf area in
the two seasons of study compared with the other treatments. In
contrast, the least values of pomegranate leaf area were found when
trees were treated with cammel organic manure in the second
season, while with both cattle and cammel organic manures in the
first season. Furthermore, when concerning the application method,
the trench method gave the best significant leaf area values as
compared with surface application method. Also, nitrobein nitrogen
biofertilization increased leaf area values than rhizobacterein or
control treatment.

Meanwhile, the effect of the interaction between organic
manure sources and applicatin method is tabulated in table (6-B). It is
apparent that trench application method in combination with control
treatment gave the highest significant values of leaf area of
pomegranate trees than the other combination of application methods
(surface or trench) and organic manure sources under study. However,
cammel manure source showed the lowermost significant leaf area

when with surface or trench in both seasons of study.
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Table 6. Leaf area of pomegranate trees as affected by different organic manure sources,
application methods as well as biofertilization during 2003 and 2004 seasons.

A Effect of organic manure sources, application methods as well as biofertilizers:*
Season

Variable 2003 2004
Control 454 a 56.7 a
Cattle m 435¢c 494 ¢
Poultry m 447 b 520b
Camel m 432 ¢ 475 d
Surface 439 b 500 b
Trench 445 a 528 a
Control 409 ¢ 488 ¢
Nitrobein 46.7 a 542 a
Rhizobactrerq 449 b 511b

" any two values sharing an alphabet are not significantly different at 1% level of significance
B Effect of the interaction between manure sources and application methods:

Seaso[Melho{Control [Catle m. Poultry m. [Camel m.
2003|Surfac| 450 b 431 e 442 c 433 e
Trencll 459 a 438 d 452 b 431 e
2004(Surfac] 559 b 486 f 492 e 462 g
Trencl| 575 a 502 d 547 ¢ 48.7 f
C_Effect of the interaction between manure sources and biofertilization
Season Control [Catiem [Poultty m. [Camelm.
2003|Contrq 40 9 jj 406 | 410 hi 413 h
Nitro 494 a 459d 466 b 451 e
Rhizo| 46.1 cd 439 f 46.4 bc 433 g
2004|Contrd 554 cd 472 h 486 g 441§
Nitro. | 58.4 a 519d 553 ¢ 511 e
Rhizo.| 56.3 b 492 f 51.9d 471 h
D_Effect of the interaction between application methods and biofertilization
Seaso|[Metho{Control [Nitrobein  [Rhizobactrerein
2003(Surfac] 411 e 46.0 b 447 d
Trencll 408 e 475 a 452 ¢
2004|Surfac| 466 f 538 b 496 e
Trencl 51.1d 546 a 527 ¢

E. Effect of the interaction between Three-factor interaction Sources x Methods x Biofertilization

Seaso|App. Method [Control [Cattlem. TPoultry m. [Camelm
2003|Surfac{Contrg  41.0 jj 40.7 jk 406 jk 421 h
Nitro. | 479 b 454 e 46.0 d 446 f
Rhizo | 462 d 433 g 46.0 d 433 g
TrenchContrd 40.8 j 404 k 415 405 k
Nitro 50.8 a 46.4 d 472 ¢c 455 e
Rhizo.| 46.0 d 445 f 46.8 ¢ 433 g
2004 |Surfac|Contrg 54.8 ef 468 o 446 p 403 q
Nitro 577b 51.7 1 539¢g 519i
Rhizo.| 552 e 474 n 492 | 465 0
TrencHContrgq 56.0 d 476 mn 526 h 480 m
Nitro 590 a 5211 56.8 ¢ 504 k
Rhizo.| 57.4 bc 51.0] 547 f 47.7 mn
Results and Discussion . 54

and second seasons of study, respectively. In most cases, the trees of
the control with surface or trench application method and fertilized



Moreover, table (6-C) reflects the effect of interaction
between organic manure source and biofertilization. It is obvious
that control trees treated with nitrobein gave the best result of leaf
area of pomegranate trees as compared with cattle, poultry or
cammel manure with or without nitrogen biofertilization. On the
other hand, the least values of leaf area were found in cattle manure
without biofertilization treatment.

In addition, the effect of interaction between application
method and nitrogen biofertilization is tabulated in table (6-D). It
appears that the trench application method and nitrobein treatment
induced the highest significant values of leaf area of pomegranate.
In contrast, the least values of leaf area were shown in unfertilized
with  biofertilization trees (control). Generally, nitrobein or
rhizobacterein biofertilization with surface of trench application
method improved leaf area than uninfected trees (control) with
biofertilization with surface or trench application method in two
seasons of study.

Moreover, table (6-E) reflects the effect of the interaction
among  organic manure  sources, application method and
biofertilization. It is clear that control trees, which was applied with
trench method and fertilized with nitrobein bacteria gave the highest
significant values of leaf area pomegranate trees as compared to all
other treatments under study. On the opposite, cattle or poultry
organic manure with surface or trench method and unfertilized with
biofertilization treatment and cammel manure with surface
application method without nitrogen biofertilization treatment gave

the lcast values of leaf area (cm®) of pomegranate trees in the first

—%—«_
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Table 7. Vegetative canopy circumference of pomegranate trees as affected by different organic manure
sources, application methods as well as biofertilization during 2003 and 2004 seasons

A_Effect of organic manure sources, application methods as well as biofertilizers:*

Season

Variable 2003 2004

Control 91a 101 a




Meanwhile, the effect of the interaction between organic
manure sources and applicatin method is tabulated in table (7-B). It
is apparent that application of control or poultry organic manure
with trench method induced a significant increase in canopy
circumference of trees than the other combinations under study
through two seasons of study. On the other hand, combination of
surface application and cammel organic manure treatment gave the

lcast values of canopy circumference of pomegranate trees.

Moreover, table (7-C) reflects the effect of interaction
between organic manure source and biofertilization. It is obvious
that the pomegranate trees fertilized with control with nitrobein
biofertilization gave the highest significant values of canopy
circumference in two seasons of study. In contrast, the least values
were found in the combination of cammel organic manure and
control  (not infected with nitrogen biofertilization). Canopy
circumference of trees showed fluctuation in the other treatments
with regard to the interaction between manure sources and
application methods.

In addition, the effect of interaction between application
method and nitrogen biofertilization is tabulated in table (7-D). It is
clear that the pomegranate trees treated with the combination of
trench application method and nitrobein nitrogen biofertilization
induced a significant increased in canopy circumference of trees
than the other combination treatments in two seasons of study.
While, combination of surface application and control trees (not
infected with biofertilization) gave the least significant values of
canopy circumference of trees. Generally, nitrogen biofertilization

(nitrobein or rhizobacterein) with surface or trench application
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method improved canopy circumference of pomegranate trees than
control trees with surface or trench method.

Moreover, table (7-E) reflects the effect of the interaction
among  organic manure sources, application method and
biofertilization. It is clear that control treatment (manures) applied
with trench method and supplemented with nitrobein combination
gave the highest significant values of canopy circumference of
pomegranate  trees as compared with all other combination
treatments under study in two seasons of study. On the opposite, the
least values of canopy circumference of trees were found in the trees
treated with cammel manure, surface application method and
uninfected with biofertilization. Generally, poultry organic manure
treatments  with trench method and nitrogen biofertilization
(nitrobein or rhizobacterein) improved canopy circumference of
trees than cattle or cammel organic manure with surface or trench
application method and nitrogen biofertilization. These results are in
agreement with the findings of Yuyama and Misquita (2000) on
peach palm and Abu Grah (2004) on persimmon.

4.1.4. Trunk circumference:

The data in table (8) deal with the effect of organic manure
(sources and application methods) and biofertilization on trunk
circumference during both seasons. It is clear from (8-A) that the
trees treated with control gave the highest significant values of trunk
circumference as compared with cattle, poultry and cammel manure
treatments. The least values of trunk circumference were found with
cammel manure treatments. Generally, the best significant results of
trunk circumference were shown in descending order, poultry, cattle
and cammel manures, respectively during the two seasons of study.

e ———————————————————————
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Furthermore, trench application method was more effective in
increasing trunk circumference of pomegranate trees than surface
application method in the two seasons of study. Moreover, nitrobein
nitrogen biofertilization gave the best significant increase in trunk
circumference as compared with trees inoculated with
rhizobacterein, which came in the second level. The pomegranate
trees, which were uninoculated with nitrogen biofertilization

(control), showed the lowest significant effect in this concern.

Meanwhile, the effect of the interaction between organic
manure sources and applicatin method is tabulated in table (8-B). It
is clear that control treatment combined with trench application
method was more effective in inducing a significant increase in
trunk circumference of the trees as compared to all the other
combination treatments under study. On the opposite, the least
values of trunk circumference of pomegranate trees were shown
with the cammel organic manure when combined with surface
application method. Generally, poultry manure combined either
with surface or trench application method was more effective in
increasing trunk circumference of the trees than was cattle or

cammel manure combied with surface or trench application method.

Moreover, table (8-C) reflects the effect of interaction
between organic manure source and biofertilization. It is obvious
that the combined treatment of control pomegranate trees with
nitrobein nitrogen biofertilization treatment gave the highest
significant values of trunk circumference. While, the least values of
trunk circumference were found with the combined treatment of
cammel organic manure and control, which was uninoculated with

nitrogen bacteria.
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Table 8 Trunk circumference of pomegranate trees as affected by different organic manure sources,
application methods as well as biofertilization during 2003 and 2004 seasons.
A._Effect of organic manure sources, application methods as well as biofertilizers:*

Season

Variable 2003 2004

Control 66.9 a 757 a
Cattle m, 604 c 68.1 ¢
Poultry m 640 b 734 b
Camel m 496 d 60.7 d
Surface 580b 664 b
Trench 62.5 a 725 a
Control 86.3 ¢ 616 c
Nitrobein 641a 75.7 a
Rhizobactrerd 60.3 b 712 b

" any two values sharing an aiphabel are not significantly different at 1% level of significance
B_Effect of the interaction between manure sources and application methods
Seaso|Metho{Control [Cattle m [Poultry m_~ [Camel m
2003|Surfacf 669 b 551e 600 d 499 f
Trencll 67.0 a 65.8 ¢ 68.0 a 492 g
2004|Surfac| 739 b 640 e 741 b 538 f
Trencl| 776 a 722¢ 727 ¢ 67.6 d

C_Effect of the interaction between manure sources and biofertilization
Season Control |Cattie m, |Poultry m. [Camel m.
2003(Contrd 635 d 570 f 605 e 444§
Nitro 708 a 640d 67.7 b 539¢g
Rhizo| 665 ¢ 603 e 63.8 d 50.5 h
2004|Contrd 675 f 612 h 67.3 f 503 i
Nitro. 825a 747 d 772 b 68.3 e
Rhizo| 772 b 68.5 e 75.7 ¢ 633 g

D. Effect of the interaction between application methods and biofertilization
Seaso|Metho{Control [Nitrobein — [Rhizobactrerein

2003|Surfac] 533 e 626 b 579d
Trenc 593 ¢ 655 a 62.7 b
2004|Surfac] 606 f 721c 66.7 d
Trenc| 626 e 793 a 75.7 b

E_Effect of the interaction between Three-factor interaction Sources x Methods x Biofertilization
Seaso|App. Method [Control [Cattle m. [Poulty m. [Camel m.
2003|Surfac|Contrd 63.3 gh 50.3 k 55.0i 447 |
Nitro. | 70.6 ab 60.3 gh 65.0 f 547
Rhizo.| 66.7 d 547 600 h 50.3 k
TrenciContrq 636 g 63.7¢g 66.0 e 440 m
Nitro. | 711 a 677 c 703 b 530]j
Rhizo| 664 de 66.0 e 677 c 506 k
2004 |Surfac{Contrq  64.7 | 58.7 q 7231 46.7 s
Nitro. | 803 b 717] 75.7 fg 60.7 p
Rhizo.| 76.7 e 6170 743 h 540r
TrenchContrd 703 k 63.7 m 623 n 540 r
Nitro 847 a iy o at -] 787 ¢ 76.0 f
Rhizo| 777 d 753 g 770 e 727 hi
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Table 9. Tree height of pomegranate trees as affected by different organic manure sources,
application methods as well as biofertilization during 2003 and 2004 seasons
A. Effect of organic manure sources, application methods as well as biofertilizers:*

Season

Variable 2003 2004
Control 31a 38a
Cattle m 2.7 34b
Poultry m 2.8 bc 38a
Camel m 26 c 35b
Surface 27b 34b
Trench 29 a 39 a
“ontrol 26 b 33 ¢

robein 30a 41 a

izobactrerd 2.8 b 36b

y two values sharing an alphabet are not significantly different at 1% level of significance
“ffect of the interaction between manure sources and application methods:
2[Metho{Control [Cattle m. [Poultry m. JCamelm.
Surfac| 3.0 ab 26 ¢ 27c 26¢c
rencf 32a 2.8 be 2.8 be 26¢c
‘rfac] 3.5 cd 31e 3.5cd 3.3 de
ncll  42a 38b 41a 3.7 he

the interaction between manure sources and biofertilization
Control |Cattle m_ [Pouitry m.  [Camel m.
ntrd 2.8 cde 26 ef 26 ef 26 ef
tro 34a 2.9 bed 3.0 be 2.8 cde
Nizo 31b 2.7 def 2.8 cde 25 ¢
oantrg 3.3 c 320C 34c Jd2¢
ditro 43 a 39b 43 a 38b
|Rhizo| 39b 33c¢c 38b 37b

D. Effect of the interaction between application methods and biofertilization
Seaso|Metho{Control |Nitrobein [Rhizobactrerein

2003|Surfac| 26 ¢ 29 ab 2.7 be
Trencf 2.7 bc 31a 2.8 be
2004|Surfac] 29d 3.7 be i
Trencf 36 bc 44 a 38b

E. Effect of the interaction between Three-factor interaction Sources x Methods x Biofertilization
Seaso|App. Method [Control |Cattlem. [Poultry m. [Camel m.
2003|Surfac|Contrd 2.8 de 25¢g 26 fg 2549
Nitro. 33b 2.8 de 29 cd 2.7 ef
Rhizo| 30c 26 fg 27 ef 25¢g
TrenchContrd 2.8 de 2.7 ef 2.7 ef 26fg
Nitro. 35a 29 cd 30c 2.8 de
Rhizo| 33b 2.7 ef 2.8 de 25g
2004|SurfacjContrd 2.8 i 28 30h 30h

Nitro. 3.8 de 37e 3.8 de 35f

Rhizo| 3.8 de 28 37e 35f
Trencl{Contrd 3.8 de 3s5f 38 de 33g
Nitro. 48 a 41b 47 a 4.0 bc
Rhizo| 39 cd 37e 3.8 de 3.8 de
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The same table (9-B) show also that the fertilized trees with
cammel manure with surface application method gave the least
values of the height of trees in two seasons of study. Generally,
poultry manure with trench method treatment improved the tree
height of pomegranate than the trees, which were treated with cattle
or cammel manure with surface or trench application method.

Moreover, table (9-C) reflects the effect of interaction
between organic manure source and biofertilization. It is obvious (9-
C) cleared that the pomegranate trees which were fertilized with
garden fertilization system (control) and inoculated with nitrobein
gave the highest significant values of tree height. While, all organic
manures used under study (cattle, poultry and cammel) and
uninoculated with nitrogen bacteria decreased the tree height values
to lower significant level. Also, poultry manure with nitrobein
treatment was more effective in increasing the tree height than cattle
or cammel manure with or without nitrobein or rhizobacterein

during the two seasons of study.

In addition, the effect of interaction between application
method and nitrogen biofertilization is tabulated in table (9-D)
indicated that trench application method with nitrobein treatment
was more effective in increasing to highly significantly for tree
height values than surface or trench method with or without
nitrogen biofertilization used under study. On the other hand, the
least tree height values were shown in control trees with surface
application method during 2003 and 2004 seasons.

Moreover, table (9-E) reflects the effect of the interaction

among organic manure sources, application method and
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biofertilization. It is clear that control plants with trench application
method and inoculated with nitrobein gave the highest significant
values as compared to all treatments under study. On the opposite,
cattle, poultry or cammel manure with surface method and
uninoculated with nitrogen biofertilization decreased the values of
tree height to the lowest significant level. Generally, poultry manure
with trench application method and nitrobein bacteria were coming
in the first effect in increasing the values of pomegranate tree height
as compared to cattle or cammel manure with surface or trench
method and with or without biofertilization through two seasons of
study (2003 and 2004). These results are in agreement with the

findings of Awad er al. (1993) and Abu Sayed Ahmed (1997) on
balady mandarin trees,

4.1.6. Leaf dry weight percentage:

The data in table (10) deal with the effect of organic manure
(sources and application methods) and biofertilization on leaf dry
weight percentage during both seasons. It is clear from (10-A) that
control plants gave the highest significant values of leaf dry weight
as compared with poultry, cattle or cammel manure, which could be
arranged in their order. Also, trench application method of organic
manures was more effective in increasing leaf dry weight of trees
than surface application method. Furthermore, nitrobein bacteria
induced a highly significant increase in leaf dry weight percentage
of trees as compared with rhizobacterein. In other words,
uninoculated trees with nitrogen biofertilization gave the least
values of leaf dry weight in the two seasons of study.
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Table 10 Plant dry weight percent of pomegranate trees as affected by different organic manure
sources, application methods as well as_biofertilization during 2003 and 2004 seasons.
A. Effect of organic manure sources, application methods as well as biofertilizers:*

Season

Variable 2003 2004

Control 670 a 724 a
Cattle m 61.3 ¢ 64.9 c
Poultry m 650 b 674 b
Camel m 574 d 60.3 d
Surface 619 b 651 b
Trench 634 a 67.4 a
Control 603 c 646 b
Nitrobein 652 a 69.3 a
Rhizobactrerd 625 b 647 b

" any two values sharing an alphabet are not significantly different at 1% level of significance
B. Effect of the interaction between manure sources and application methods:

Seaso|Metho{Control [Cattlem. [Poulty m.  [Camel m.
2003|Surfaci 657 b 509 e 640 c 58.2 ef
Trenc 683 a 62.7 d 659 b 566 f
2004|Surfac] 72.0 cd 645e 671 cd 56.8 de
Trencll 728 a 653 b 676 a 63.8 bc
C. Effect of the interaction between manure sources and biofertilization
Season Control |Cattle m. [Poultry m. [Camel m.
2003|Contrq 65.2 d 58.7 h 619e 554 j
Nitro 691a 643 e 67.4 b 598 g
Rhizo| 667 ¢ 609 f 656 d 569 i
2004|Contrq 708 ¢ 62.7 i 642 h 609 j
Nitro 744 a 67.1f 701 d 65.5 g
Rhizo| 719 b 648 h 678 e 54 4 k
D. Effect of the interaction between application methods and biofertilization
Seaso|Metho{Control |Nitrobein — [Rhizobactrerein
2003|Surfac| 59.7 d 645b 616 ¢
Trencl| 609 ¢ 658 a 634 b
2004|Surfac] 647 ¢ 686 a 619d
Trencl{ 646 ¢ 700 a 67.5b
E. Effect of the interaction between Three-factor interaction Sources x Methods x Biofertilization
Seaso|App. Method [Control |Cattie m. [Poultty m.  [Camel m.
2003|Surfac|Contrd 64.3 i 573 p 6121 56.0 q
Nitro 67.3 cd 63.2 ) 66.5 ef 61.2 |
Rhizo.| 65.5 gh 593 n 643 | 573 p
TrenchiContrg 66 1 fg 601 m 62.5 k 548 r
Nitro. 710 a 654 h 684 b 5850
Rhizo.| 678 ¢ 62.5 k 66.9 de 56.4 q
2004|Surfac|Contrd  70.9 de 626 | 64.2 k 61.0 m
Nitro. | 737 b 66.2 i 69.8 f 64.9 j
Rhizo| 71.3d 646 jk 675 h 444 n
TrencContrd 707 e 62.7 | 64.3 k 608 m
Nitro. | 752 a 68.1g 705 e 66.1i
Rhizo| 725¢ 65.0 j 68.2¢g 64.4 k

m
Results and Discussion 70




Meanwhile, the effect of the interaction between organic
manure sources and applicatin method is tabulated in table (10-B). It
is clear that control treatment applied by trench method gave the
highest significant values of leaf dry weight as compared to the
other combination treatments. The least significant values of leaf
dry weight of pomegranate trees were found with the application of
cammel manure by surface application. Generally, poultry organic
manure with trench method was more effective in increasing leaf

dry weight than cattle or cammel manure with both application
methods.

Moreover, table (10-C) reflects the effect of interaction
between organic manure source and biofertilization. It is obvious
that control trees treated with nitrobein gave the best results of leaf
dry weight percent of pomegranate trees as compared with cattle,
poultry or cammel manure either with or without nitrogen
biofertilization. On the other hand, the least values of leaf dry
weight percent were found with cammel manure combined with
rhizobacterein treatment.

In addition, the effect of interaction between application
method and nitrogen biofertilization is tabulated in table (10-D).
Data in this table indicate that trench application method combined
with nitrobein treatment induced the highest significant values of
leaf dry weight percent of pomegranate. In contrast, the least
significant values of leaf dry weight percent were shown when the
trees were not infected with biofertilization (control). Generally,

nitrogen biofertilization (nitrobein or rhizobacterein) combined with

m
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either surface or trench application method improved leaf dry
weight percent than uninoculation in the two seasons of study.

Moreover, table (10-E) reflects the effect of the interaction
among organic manure sources, application method and
biofertilization. It is clear that control treatment combined with
trench application method and infected with nitrobein bacteria gave
the highest significant values of leaf dry weight percent of
pomegranate trees as compared with all other combination
treatments under study. Generally, the control trees combined with
either surface or trench application method and infected with
nitrogen biofertilization (nitrobein or rhizobacterein) increased leaf
dry weight percent than all organic manures under study in the two
seasons. These results are in agreement with the findings of El
Kobbia (1999).

4.1.7. Number of leaves:

The data in table (11) deal with the effect of organic manure
(sources and application methods) and biofertilization on number of
leaves during both seasons. It is clear from table (11-A) that the
control trees gave the highest significant values of number of leaves
as compared with the trees fertilized with cattle, poultry and cammel
organic manure. Moreover, trench application method significantly
increased the number of leaves than surface application method in

the two seasons of study.

Also, nitrobein nitrogen biofertilization induced a significant
increase in number of leaves of trees as compared to trees treated

with rhizobacterein or uninoculated trees (control).
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Table 11. Number of leaves of pomegranate trees as affected by different organic manure sources,
application methods as well as biofertilization during 2003 and 2004 seasons.
A. Effect of organic manure sources, application methods as well as biofertilizers *

Season

Variable 2003 2004

Control 51a 53a
Cattle m. 47 b 48¢c
Poultry m 46 b 51b
Camel m. 40¢c 45d
Surface 45b 48b
Trench 48 a 50a
Control 4:1:¢ 44 b
Nitrobein 50a 54 a
Rhizobactrerd 4.7 b 50 b

* any two values

sharing an alphabet are not significantly different at 1% level of significance
B_Effect of the interaction between manure sources and application methods:

Seaso[Matho{Control [Cattie m. TPoultry m, _[Camel m.
2003|Surfac] 51 a 45 de 4.5 de 37f
TrencH 51a 49 b 47 ¢ 44 e
2004|Surfac|] 52 b 48e 5.0 cd 43¢
Trencf 54 a 4.9 de 5.1 be 46 f

C. Effect of the interaction between manure sources and biofertilization

Season Control [Cattle m. [Poultty m._ [Camel m.
2003|Contreq 4.3 f 43 f 419 38h
Nitro 58a 51¢ 53b 404g
Rhizo| 52 be 48d 45e 4.4 ef
2004(Contrd 47 e 44f 44f 40¢9
Nitro 59a 53¢ 55b 49d
Rhizo 53c 49d 53¢ 45 f
D Effect of the interaction between application methods and biofertilization
Seaso{Metho{Control [Nitrobein |Rhizobactrerein
2003|Surfac] 4.2e 47 c 45d
TrencH 40f 54 a 49 b
2004|Surfacy 43 d 53b 48¢c
Trencf 44d 55a 52b

E. Effect of the interaction between Three-factor interaction Sources x Methods x Biofertilization

Seaso{App. Method [Control [Cattie m.  [Poulty m. [Camelm.

2003|SurfaciContrd 4.8 fg 43i 4.1 371
Nitro. 55b 4.9 ef 51d 33m

Rhizo.| 50 de 45h 45h 41]
TrenciContrd 3.9 k 4.4 hi 41 3.8 kl
Nitro. 6.0 a 53¢ 55b 4749

Rhizo. 5.4 bc 5.0 de 45 h 47 g
2004(SurfaciContrgd 4.8 hi 4.3kl 44k 38m
Nitro. 57b 52e 54d 4.8 hi

Rhizo 50fg 4.8 hi 51 ef 42|
TrencHContrd 46 | 44k 44k 4.3 kl
Nitro. 62 a 54d 56 bc 4.9 gh

Rhizo| 5.5 cd 5.1 ef 55 cd 4.7 jj

%
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Meanwhile, the effect of the interaction between organic
manure sources and applicatin method is tabulated in table (11-B). It
is shown that the highest significant of number of leaves is found
with trench method. While, the least significant values in number of
leaves is found with cammel manure and surface application method
in the two seasons of study.

Moreover, table (11-C) reflects the effect of interaction
between organic manure source and biofertilization. It is obvious
that the control pomegranate trees inoculated with nitrobein gave
the highest significant values of number of leaves. While, all
organic manures used under study (cattle, poultry and cammel) and
uninoculated with nitrogen bacteria significantly decreased the
number of leaves. Also, poultry manure with nitrobein treatment
was more effective in increasing the number of leaves than cattle or
cammel manure with or without nitrobein or rhizobacterein during

two seasons of study.

In addition, the effect of interaction between application
method and nitrogen biofertilization is tabulated in table (11-D). It
is indicated that trench application method with nitrobein treatment
was more effective in increasing the number of leaves than surface
or trench method with or without nitrogen biofertilization used
under study. On the other hand, the least number of leaves was
shown in the control trees with surface application method during
2003 and 2004 seasons.

Moreover, table (11-E) reflects the effect of the interaction
among organic manure sources, application method and
biofertilization. It is clear that control trees with trench application

method and inoculated with nitrobein gave the highest significant

Results and Discussion 74



number of leaves as compared to all treatments under study. On the
opposite, cattle, poultry or cammel manure with surface method and
uninoculated with nitrogen biofertilization decreased the number of
leaves values to a lower significant level. Generally, poultry manure
with trench application and nitrobein bacteria were coming in the
first effect in increasing the number of leaves values of pomegranate
trees as compared to cattle or cammel manure with surface or trench
method and with or without biofertilization through two seasons of
study (2003 and 2004). These results are in agreement with the
findings of Li er al. (1998) on apple, El Kobbia (1999) on
Washington navel orange.

4.1.8. Leaf chlorophyll content:

The data in table (12) deal with the effect of organic manure
(sources and application methods) and biofertilization on leaf
chlorophyll content during both seasons. It is clear from table (12-
A) that the trees treated with poultry manure gave the highest
significant values of chlorophyll content of leaves as compared to
cattle, cammel and the control trees. The least significant values of
chlorophyll in leaves were found with cammel manure treatments.
Generally, the best significant results of chlorophyll content of
leaves were shown with poultry manure and the control trees during
the two seasons of study. Moreover, trench application method was
more cffective in increasing chlorophyll content of pomegranate
leaves than surface method in the two seasons of study. Furthermore,
nitrobein nitrogen biofertilization gave the best significant increase in
chlorophyll as compared with inoculation with rhizobacterein.
Nitrogen biofertilization was highly significantly advantageous for the
pomegranate trees than uninoculation in both years of study.
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application methods a

A. Effect of orEanic manure sources, application meth

Season

Variable 2003 2004

Control 422 b 46.1 b
Cattle m 389 ¢ 447 ¢
Poultry m. 427 a 475 a
Camel m 389 d 414 d
Surface 405 b 438 b
Trench 413 a 46.1 a
Control 368 ¢ 401 ¢
Nitrobein 44 4 3 48.8 a
Rhizobactrerd 415 b 458 b

" any lwo values sharing an alphabet are not si

B. Effect of the interaction between m

gnificantly different at 1% level of significance

anure sources and application methods:

Seaso[Metho{Control |Cattie m. [Poultry m_ ™ [Camel m.
2003|Surfac] 411 ¢ 394 e 427 b 388e
Trenc 433 a 403 d 426 b 390 e
2004(Surfac| 445 g 437 e 469 b 400¢g
Trenc 477 a 458 ¢ 481 a 428 f

C. Effect of the interaction between manure sour

ces and biofertilization

Season Control [Cattle m TPoultry m, [Camelm.
2003|Contrd  36.3 j 36.2 jk 39.0i 358 k
Nitro 478 a 430d 455 b 4M13f
Rhizo| 425e 405 g 435¢c 39.5 h
2004|Contrd 356 k 423 h 442 g 385 |
Nitro. | 535 a 469 e 508 b 441g
Rhizo| 493 ¢ 450 f 476 d 415
D. Effect of the interaction between application methods and biofertilization
Seaso|Metho{Control [Nitrobein [Rhizobactrerein
2003|Surfac| 366 e 439D 410d |
TrencH 370e 449 a 420 ¢c
2004|Surfac| 385 f 478 b 450d
Trenc 418 e 498 a 466 ¢

E_Effect of the interaction between Three-factor interaction Sources x Methods x Biofertilization

Seaso|App. Method [Control [Cattle m_ [Poultry m. [Camel m.
2003(Surfac[Contrd™ 34 3 n 357 m 393 373 k
Nitro. | 47.0 b 423 g 46.0 ¢ 403 h
Rhizo.| 420g¢ 403 h 430 f 38.7 j
TrencliContrd  38.3 | 36.7 | 387j 343 n
Nitro. | 48.7 a 437 e 450d 423 g
Rhizo| 430 ¢ 40.7 h 440 e 40.3 h
2004|Surfac{Contrd 317 q 409 n 44.0 jk 373p
Nitro. | 53.0 b 46.0 h 493 e 430 m
Rhizo.| 488 f 442 j 475¢g 3970
Trencl{Contrd 394 o 436 ki 443 | 39.7 o
Nitro. | 53.9 a 4799 523 ¢ 453 i
Rhizo.| 498 ¢ 45.7 h 477 g 433 Im
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Meanwhile, the effect of the interaction between organic
manure sources and applicatin method is tabulated in table (12-B). It
can be seen that control trees combined with trench application
method was more effective in increasing chlorophyll content of the
leaves as compared to the other treatments under study. On the
opposite, the least significant values of chlorophyll were shown
with cammel organic manure applied by surface method. Generally,
poultry manure applied by either surface or trench method was more
effective in increasing chlorophyll content than cattle or cammel

manure with both application methods.

Moreover, table (12-C) reflects the effect of interaction
between organic manure source and biofertilization. It is obvious
that the control pomegranate trees, which were inoculated with
nitrobein nitrogen biofertilization gave the highest significant values
of chlorophyll content in leaves. While, the least values of
chlorophyll content were found with cammel organic manure that
was not inoculated with nitrogen bacteria. Generally, the trees
fertilized with poultry manure combined with nitrobein ranked the
second in increasing chlorophyll. Also, nitrogen bacteria induced a
significant increase in chlorophyll content of leaves when combined
with all organic manures especially poultry manure.

In addition, the effect of interaction between application
method and nitrogen biofertilization is tabulated in table (12-D). It
is clear that the pomegranate trees, which were treated by trench
method and inoculated with nitrobein nitrogen biofertilization, gave
the highest significant values of chlorophyll. In contrast, surface
application method combined with rhizobacterein was more

_ﬁ
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cffective in decreasing level of chlorophyll. Generally, trench
method combined with biofertilization increased chlorophyll
content especially with nitrobein bacteria as compared with surface
method either with or without biofertilization.

Moreover, table (12-E) reflects the effect of the interaction
among organic manure sources, application method and
biofertilization. It is clear that control trees combined with trench
application method and infected with nitrobein gave the highest
significant values of chlorophyll as compared with all other
treatments under study in the two seasons (2003 and 2004). On the
other hand, the least values of chlorophyll were shown when trees
were treated with cammel manure by trench application method and
uninfected with biofertilization. Generally, poultry manure by
trench application method and infected with nitrobein was more
effective in increasing chlorophyll than cattle or cammel organic
manure either with surface or trench method either with inoculation

with biofertilization or without it.

Generally, the pomegranate trees treated with the control by
trench application method and infection with nitrobein bacteria gave
the highest significant values of shoot growth rate, leaf area, canopy
circumference, trunk circumference, tree height, leaf dry weight,
number of leaves and leaf chlorophyll content. These results are in
agreement with the findings of El-Kobbia (1999) on Washington
navel orange, Yuyama and Mesquita (2000) on peach palm and
Salama (2002) on Balady mandarin.

Results and Discussion 78



4.2. Leaf mineral content:
4.2.1. Leaf nitrogen content:

The data in table (13) deal with the effect of organic manure
(sources and application methods) and biofertilization on leaf
nitrogen content during both seasons. It is clear from (13-A) that the
control pomegranate trees gave the highest significant values of leaf
nitrogen content in the first season, while poultry manure did in the
second. On the contrast, cammel and cattle manures were more
cffective in decreasing leaf N content in the first and second
scasons, respectively. Moreover, trench application method was
more effective than surface method in leaf N content in the first
season, but the opposite was true in the second season.
Biofertilization with Nitrobein was more effective in increasing leaf
N content through the two seasons of study. While, rhizobacterein
treatment showed fluctuated pattern in both seasons. It decreased
leaf N content than control plants in the first and increased it in the

second seasons.

Meanwhile, the effect of the interaction between organic
manure sources and applicatin method is tabulated in table (13-B). It
is clear that control trees receiving their fertilization by trench
application method treatment in the first season and poultry manure
with trench application method treatment in the second season gave
the highest significant level of leaf N content. On the opposite,
cammel manure by surface method or control trees by trench
method treatments significantly decreased leaf N content than the
other treatments of the interaction between manure sources and
application methods in the first and second seasons of study,

respectively.

%
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Table 13. Leaf nitrogen content of pomegranate as affected by different organic manure sources,
application methods as well as biofertilization during 2003 and 2004 seasons.
A. Effect of organic manure sources, application methods as well as biofertilizers:*

Season

Variable 2003 2004

Control 1.44 a 169 c
Cattle m. 141 b 1.55d
Poultry m. 138¢c 201 a
Camel m. 1.21d 177 b
Surface 133 b 178 a
Trench 139 a 173 b
Control 133 b 150 ¢
Nitrobein 146 a 195 a
Rhizobactrerq 1.29 ¢ 1.82b

any two values sharing an alphabet are not significantly different at 1% level of significance

B. Effect of the interaction between manure sources and application methods:

Seaso|Metho|Control [cattie m.  [Poultry m.  [Camel m.
2003|Surfaqd 1.30 d 1.32d 154 b 118 f

Trenclf 1.58 a 1.51¢ 1.23 @ 1.23 e

2004|Surfaq 1.97 b 1.39 f 192¢ 1.85d

Trencl] 142 f 1.70 e 2.09 a 1.69 e

C. Effect of the interaction between manure sources and biofertilization
Season Control [Cattlem.  [Poultry m. [Camel m.
2003|{Contrq 1.18 f 1.20'f 169 b 127 e
Nitro. | 1.43 ¢ 188 a 1.19 f 1.35d
Rhizo| 172 b 117 1 127 e 1.00g
2004{Contrd 1.63 f 1.38 147 i 1.52 h
Nitro. | 159 g 193 d 245 a 183 e
Rhizo| 186 e 1.33 k 211 b 1.98 ¢

D. Effect of the interaction between application methods and biofertilization
Seaso|[Metho{Control |Nitrobein — [Rhizobactrerein

2003|Surfag 1.39 ¢ 146 a 116 e
Trenc{f 1.28 d 1.47 a 142 b
2004|Surfad 1.50 d 2.06 a 179 ¢
Trencl] 1.49 d 1.84 b 185b

E. Effect of the interaction between Three-factor interaction Sources x Methods x Biofertilization
Seaso|App. Method [Control [Cattlem.  [Poultry m.  [Camel m.
2003 |SurfagqContrd  1.17 jk 1251 193 c 120
Nitro. 155d 138 f 1.55d 1.35fg

Rhizo| 1.18 ] 1.33 gh 113 k 1.00 |
TrenchContrd 1.18 j 1.14 k 145e 1.33 gh
Nitro. [ 1.30 h 238a 0.83 m 1.35 fg
Rhizo| 2.25b 1.00 | 142 e 1.011
2004 |SurfagContrd 1.63 h 1.30n 1.43 Im 163 h
Nitro. | 223 ¢ 1531 230 b 218 d
Rhizo| 205 e 1.33n 204 e £.75F
TrencContrd 1.62 h 1.45 ki 1.50 ij 1.40 m
Nitro. | 0850 233 b 260 a 1.48 jk
Rhizo| 168 g 133 n 218 d 2.20 cd
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Moreover, table (13-C) reflects the effect of interaction
between organic manure source and biofertilization. It is obvious
that cattle and poultry manure combined with nitrobein was more
effective in increasing leaf N content of pomegranate trees than all
the other treatments of study in the first and second seasons,
respectively. The least significant values of leaf N content were
found in the trees treated with cattle manure and rhizobacterein in
two scasons of study. Generally, nitrobein bacteria with all manure
sources under study improved leaf N content of trees as compared to
the analogous ones of rhizobacterein treatments.

In addition, the effect of interaction between application
method and nitrogen biofertilization is tabulated in table (13-D). It
is obvious that surface or trench application method combined with
inoculation with nitrobein gave the best results of leaf N content
compared with the other treatments of the application method and
nitrogen biofertilization in the first season. The same trend was
shown with nitrobein biofertilization combined with surface
application method on leaf N content in the second season.

On the other hand, the pomegranate trees, which treated with
surface method and inoculated with rhizobacterein gave the least
significant values of leaf N content in the first season (Table 13-E).
The surface or trench method with uninoculation with
biofertilization in the second season gave the least significant values
of leaf N content. Generally, nitrobein bacteria combined with
surface or trench application method was more effective in
increasing leaf N content of trees than rhizobacterein or
uninoculated with nitrogen biofertilization (control). Cattle manure
by trench application method and inoculated with nitrobein in the

M
Results and Discussion 81




first season or poultry manure with trench method and nitrobein
treatment gave the highest significant values of leaf N content of
pomegranate trees as compared to all treatments under study. While,
lowest significant values of leaf N content were found in trees that
were treated with poultry manure by trench method and inoculated
with nitrobein in the first or second season of study, respectively.
Generally, trench application method and nitrobein bacteris with
control or three manure sources improved leaf N content of trees
than surface method and rhizobacterein with control or organic
manure sources. Also, cammel manure decreased leaf N content
with or without biofertilization and the application method of
surface or trench. Our findings agree with those by Tkachuk (1983)
on apple, Smith (1994) on banana plants, and those of Moustafa
(2002) on Washington navel orange trees.

4.2.2. Leaf phosphorus content:

The data in table (14) deal with the effect of organic manure
(sources and application methods) and biofertilization on leaf
phosphorus content during both seasons. It is clear from table (14-
A) that the pomegranate trees of the control treatment gave the
highest significant values of leaf phosphorus content as compared to
the organic manures (cattle, poultry and cammel) used under study.
In the same time, cammel organic manure increased leaf P content
than cattle and poultry manure in the first season, while poultry
manure gave the same trend in increasing leaf P content over cattle
and cammel manure in the second season. Also, when concerned
leaf P content with application method, the data in table (14-A)
indicated that surface method gave the same values in this concern
which came with trench method in two seasons of study.
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Table 14, Leaf phosphorus content of B100pomegranate as affected by different organic manure sources,
application methods as well as biofertilization during 2003 and 2004 seasons.
A. Effect of organic manure sources, application methods as well as biofertilizers:*

Season

Variable 2003 2004

Control 0.59 a 0.68 a
Cattle m 050 b 0.53 d
Poultry m. 0.50 b 062b
Camel m. 057 a 0.56 ¢
Surface 053 a 060 a
Trench 0.55 a 060 a
Control 060 a 064 a
Nitrobein 0.56 b 061b
Rhizobactrerd 0.47 ¢ 055 ¢

" any two values sharing an alphabet are not significantly different at 1% level of significance
B_Effect of the interaction between manure sources and application methods:
Seaso[Metho[Control [Catlle m. [Poultry m. [Camel m.
2003(Surfag 0.56 ¢ 0.53 cd 0.54 ¢ 0.50 de
Trenclf 0.61 b 0.47 ef 0.46 f 0.65 a
2004|Surfag 0.73 a 047§ 072 a 0.46 f
Trencf 062 c 0.58 d 0.53 e 0.66 b

C. Effect of the interaction between manure sources and biofertilization
Season Control [Cattle m. [Poultty m. [Camelm.
2003|Contrd 0.71 a 0.54 de 0.56 cd 058 ¢
Nitro 058 ¢ 052 e - 049f 065b
Rhizo| 047 ig 045¢g 045g 049 f
2004(Contrq 071 b 0.58 de 0.74 a 052 f
Nitro. | 076 a 0429 0861d 066 ¢
Rhizo| 0.56 e 0.59 de 052 f 0.52 f

D. Effect of the interaction between application methods and biofertilization
Seaso|Metho{Control [Nitrobein |Rhizobactrerein

2003|Surfad 0.61 a 053 b 045¢c
Trenclf 0.58 a 0.59 a 048 ¢
2004|Surfaq 0.56 ¢ 061b 062 b
Trencll 0.71 a 061b 0.47 d

E. Effect of the interaction between Three-factor interaction Sources x Methods x Biofertilization
Seaso|App. Method [Control [Cattle m.  [Poultry m. |Camel m.
2003|SurfagContrd 0.76 a 0.59 ef 0.58 ef 0.52 ij
Nitro. | 0.43 Im 0.61 de 0.52 jj 0.55 gh
Rhizo| 049 k 040 m 0.50 jk 0.42 Im
TrenchContrd 0.66 ¢ 0.49 k 0.54 hi 063 d
Nitro 072 b 0.42 Im 0451 0.76 a
Rhizo| 0451 0.51 jk 040 m 0.57 fg

2004|SurfagContrd 0.71 ¢ 0.44 ) 0.76 b 0321
Nitro. | 0.83 a 035k 062f 0.63 ef
Rhizo.| 065 e 0.63 ef 077 b 0.44 j
TrencContrd 0.71 ¢ 071 c 072 ¢ 071 ¢
Nitro. | 0.68 d 049 059¢g 0.69 cd
Rhizo.| 0.47 i 0.54 h 027 m 0.59 g

Results and Discussion 83



Moreover, uninoculated trees with nitrogen biofertilization
were more effective in increasing leaf P content than nitrobein or
rhizobacterein. In the same time, nitrobein induced an increase in
leaf P content of pomegranate trees than rhizobacterein.

Meanwhile, the effect of the interaction between organic
manure sources and applicatin method is tabulated in table (14-B).
This table shows that cammel manure and trench application
method treatment was more effective in increasing leaf P content
than the other treatment in the interaction between manure sources
and application method in the first season. While, control plants or
poultry manure trees came the same trend in the highest significant
values of leaf P content in the second season. The least significant
values of leaf P content were found in cattle manure with surface

method treatment in the first and second season, respectively.

Moreover, table (14-C) reflects the effect of interaction
between organic manure source and biofertilization. It is obvious
that uninoculated control plants with biofertilizatin and control trees
gave the best result in leaf P content in the first season, while
control plants with nitrobein gave the best result in this concern in
the second season. In contrast, cattle or poultry manure trees which
inoculated with rhizobacterein came in the least significant values of
leaf P content in the first season, while cattle manure with nitrobein
treatment gave the same least values in this concern in the second
season. Generally, poultry manure and uninoculated with
biofertilization improved leaf P content than cattle or cammel
manure and without bacteria especially in the second season.
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In addition, the effect of interaction between application
method and nitrogen biofertilization is tabulated in table (14-D). It
is clear that surface or trench method without infection with
nitrogen bacteria gave the highest significant values of leaf P
content in the second season. Also, surface or trench method with
nitrobein treatments came in the second level of leaf P content,
while rhizobacterein with surface or trench method treatment were
coming the third rank and the least level.

Moreover, table (14-E) reflects the effect of the interaction
among organic manure sources, application method and
biofertilization. It is clear that control plants with surface method
and uninoculated with bacteria treatment in the first season and
control trees with surface method and fertilized with nitrobein
treatment in the second season were more effective in increasing
leaf P content than all treatments under study. In the opposite, the
trees fertilized with cattle manure with surface method and
rhizobacterein in the first season and the pomegranate trees
fertilized with cammel manure with surface method and without
nitrogen bacteria came in the last significant values of leaf P content
in the second season. Our results agreed with those by Tkachuk

(1983) on apple, Smith (1994) on banana plants, and Salama (2002)
on balady mandarin.

4.2.3. Leaf potassium content:

The data in table (15) deal with the effect of organic manure
(sources and application methods) and biofertilization on leaf
potassium content during both seasons. It is clear from table (15-A)
that the pomegranate trees, which fertilized with poultry organic
manure, gave the highest significant values of leaf potassium
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content in the first season, while cammel manure did in the second
season. On the other hand, cattle and the control gave the least
significant values of leaf potassium content of trees in the first and
second seasons of study, respectively. Moreover, surface application
method was more effective than trench method in leaf potassium
content in the first season, but the opposite was true in the second
season of this study.

Furthermore, the uninoculation with biofertilization gave the
highest significant values of leaf potassium content in the first
scason. While, rhizobacterein treatment gave the same result in the
second season. Additionally, biofertilization (rhizobacterein and
nitrobein) treatments gavé the least significant values of leaf
potassium content in the first season. On the opposite, the control
treatment decreased leaf potassium content in the second season.

Meanwhile, the effect of the interaction between organic
manure sources and applicatin method is tabulated in table (15-B). It
is obvious that poultry manure by trench application method gave
the highest significant level of leaf potassium content in both
seasons of study. On the opposite, the control trees that were
fertilized by trench method in the first season and poultry manure by
surface application method significantly decreased leaf potassium
content of trees than the other treatments in both seasons of study.

Moreover, table (15-C) reflects the effect of interaction
between organic manure source and biofertilization. It is obvious
(15-C) that poultry manure with nitrobein and cattle manure with
rhizobacterein treatments were more effective in increasing leaf
potassium content of pomegranate trees than the other treatments in
the first and second seasons, respectively. The least significant

..%
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values of leaf potassium content were found in the control trees
combined with nitrobein bacteria in the first season. Generally,
rhizobacterein bacteria with all manure sources under study
improved leaf potassium content of trees as compared to the

analogous ones of nitrobein treatments.

In addition, the effect of interaction between application
method and nitrogen biofertilization is tabulated in table (15-D). It
is clear that the control trees with surface or trench application
method gave the highest significant values of leaf potassium
content. While, trench method with nitrobein bacteria was the
second in increasing leaf potassium content in the first season.
Beside, rhizobacterein trees with surface application method gave
the best result of leaf potassium content in the second season. On
the other hand, the pomegranate trees treated with surface method
and noculated with nitrobein bacteria gave the least significant
values of leaf potassium content. Generally, nitrobein bacteria with
trench application method gave the best result in leaf potassium

content of trees than rhizobacterein nitrogen biofertilization.

Moreover, table (15-E) reflects the effect of the interaction
among organic manure sources, application method and
biofertilization. It is clear that cammel manure with surface method
and uninoculated with nitrogen biofertilizatin (control) and poultry
manure with trench method and nitrobein bacteria gave the highest
significant values of leaf potassium content compared with the other
treatments in the first season. Cattle or poultry or cammel manure
with trench method and nitrobein treated gave the highest
significant values of leaf potassium content of pomegranate trees as
compared to all treatments under study.
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Table 15. Leaf potassium content of pomegranate as affected by different organic manure sources,
application methods as well as biofertilization during 2003 and 2004 seasons.
A. Effect of organic manure sources, application methods as well as biofertilizers:*

Season

Variable 2003 2004

Control 0.55 ab 0.78 ¢
Cattle m 054 b 087b
Poultry m. 0.57 a 086 b
Camel m. 0.56 ab 0.94 a
Surface 0.56 a 083 b
Trench 0.55 a 0.90 a
Control 0.58 a 0.75¢
Nitrobein 054 b 089 b
Rhizobactrerq 0.54 b 0.95 a

* any lwo values sharing an alphabet are not significantly different at 1% level of significance.

B. Effect of the interaction belween manure sources and application methods:
Seaso[Metho{Control |Cattle m.  [Poultry m.  [Camel m.
2003|Surfag 0.58 ab 0.54 de 0.55 cd 0.57 be
Trenclf 0.52 e 0.55 cd 0.60 a 0.55 cd
2004|Surfagq 0.83 d 0.78 e 071 ¢ 0.98 ab
Trencll 0.74 f 096 b 1.00 a 0.89 cd
C. Effect of the interaction belween manure sources and bioferilization
Season Control [Cattlem.  [Poultry m. [Camel m.
2003|Contrq 062 a 0.54 cd 058 b 0.58 b
Nitro. | 047 e 0.53 d 062 a 0.56 bc
Rhizo| 0.56 bc 0.56 bc 0.52 d 0.54 cd
2004|Contrq 067 g 061 h 084 e 090d
Nitro. | 0.84 e 097 b 0.80 f 094 c
Rhizo| 0.84 e 1.04 a 094 c 097 b

D Effect of the interaction between application methods and biofertilization

Seaso|Metho{Control [Nitrobein  [Rhizobactrerein
2003|Surfag 0.59 a 053 e 0.55 cd
Trencl] 0.57 ab 0.56 bc 0.54 de
2004|Surfaq 0.74 d 0.74 d 1.01 a
Trencl] 0.77 c 1.03 a 0.89 b

E. Effect of the interaction between Three-factor interaction Sources x Methods x Biofertilization

Seaso|App. Method |Control [Cattlem.  [Poultry m. _[Camel m.
2003|SurfagContrd 0.62 ab 0.58 cd 0.54 fg 063 a
Nitro. [ 0.50 h 0.48 h 0.60 be 053 g

Rhizo.| 0.62 ab 0.55 ef 0.50 h 0.54 fg
Trenc{Contrqd 0.62 ab 0.49 h 0.62 ah 053¢
Nitro. | 0.44 i 0.58 cd 0863 a 0.58 cd

Rhizo| 0.50 h 0.57 de 0.54 fg 0.55 ef
2004|SurfagqContrd 067 i 047 | 0.74 h 107 c
Nitro. | 0.87 f 0.74 h 0.40 k 094 e

Rhizo.| 0.94 e 114 b 1.00 d 0.94 e
TrencConmtrq 067 i 0.74 h 094 e 0.74 h
Nitro. | 0.80 g 120 a 1.20 a 0.94 e

Rhizo| 0.74 h 094 e 087 f 1.00d
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Generally, trench application method combined with
nitrobein treatment and three organic manure sources improved leaf
potassium content of trees. These results agree with those of
Bhangoo et al. (1988), El Kobbia (1999) on Washington navel
orange and Abo Grah (2004) on persimmon trees.

4.2.4. Leaf calcium content:

The data in table (16) deal with the effect of organic manure
(sources and application methods) and biofertilization on leaf
calcium content during both seasons. It is clear from table (16-A)
that the pomegranate trees treated with poultry organic manure gave
the highest significant values of leaf calcium content in the first
season. However, cattle manure gave the highest significant values
of leaf calcium content in the second season. On the other hand,
trench and surface application methods exhibited approximately the
same cffect on leaf calcium content in the first season of
pomegranate trees. But, cattle manure gave the same trend in
increasing leaf calcium content in pomegranate trees in the second
season. Moreover, nitrobein and uninoculation with nitrogen
biofertilization were more effective in increasing leaf calcium
content than rhizobacterein. In the same time, rhizobacterein
bacteria induced an increase in leaf calcium content of pomegranate
trees in the second season.

Meanwhile, the effect of the interaction between organic
manure sources and applicatin method is tabulated in table (16-B). It
is cvident that poultry manure and surface application method
treatment was more effective in increasing leaf calcium content than
other treatments in the interaction between manure sources and
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application methods in the first season. While, cattle manure came
in the same trend of the highest significant values of leaf calcium
content in the second season. The least significant values of leaf
calcium content were found in cattle manure with trench method or
cammel manure wih surface method treatment in the first and
second season, respectively.

Moreover, table (16-C) reflects the effect of interaction
between organic manure source and biofertilization. It is obvious
that poultry manure with nitrobacterein gave the best result in leaf
calcium content in the first season, while cattle manure with
nitrobein bacteria gave the best result in this concern in the second
season. In the opposite, cattle manure with rhizobacterein gave the
best significant values of leaf calcium content in the first season,
while cammel manure with nitrobein bacteria gave the least values

in this concern in the second season.

Generally, poultry manure and nitrobein bacteria improved
the leal calcium content in the first season. Beside, cattle manure
with nitrobein improved the leaf calcium content in pomegranate

trees in the second season.

In addition, the effect of interaction between application
method and nitrogen biofertilization is tabulated in table (16-D). It
is indicated that the nitrobein bacteria with surface application
method gave the best results in leaf calcium content in the first
season, while rhizobacterein bacteria with surface method was more
effective in increasing values in leaf calcium content in the

pomegranate in the second season.
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Table 16 Leaf calcium content of pomegranate as affected by different organic manure sources,
application methods as well as bioferilization during 2003 and 2004 seasons.
A. Effect of organic manure sources, application methods as well as biofertilizers:*

Season
Variable 2003 2004
Control 023 b 1.52 ¢
Cattle m. 019 ¢ 1.71 a
Poultry m. 0.28 a 165b
Camel m. 0.25 b 1.20 d
Surface 0.24 a 148 b
Trench 0.24 a 1.56 a
Contraol 026 a 1.50 b
Nitrobein 0.26 a 1.46 ¢
Rhizobactrerd 0.19 b 1.60 a
* any two values sharing an alphabet are not significantly different at 1% level of significance
B _Effect of the interaction between manure sources and application methods:
Seaso[Metho{Control [Cattle m_TPoultry m.  [Camel m.
2003|Surfad 0.19 e 0.21d 0.29 a 0.25 be
Trencl|l 0.28 a 0.16 f 0.27 ab 0.24 ¢
2004(Switadd 146 d 142 e 187b 115¢
Trencll 1.58 ¢ 2.00 a 1.43 de 1.25 1

C. Effect of the interaction between manure sources and biofertilization

Season Control [Cattle m_ [Poultry m. _[Camel m.
2003(Contrqd  0.25 de 0.30 ab 0.25 de 0.24 ef
Nitro. | 0.26 cd 0231 031 a 027 c
Rhizo| 0.20 g 0.04 h 0.29 b 0.24 ef
2004|Contref 1.73 ¢ 140 h 181 b 1.04 j
Nitro 123§ 200 a 169 d 092 k
Rhizo| 159 f 173 ¢ 1.46 g 164 e
D. Effect of the interaction between application methods and biofertilization
Seaso|Metho({Control [Nitrobein |Rhizobactrerein
2003|Surfaq 0.23 b 029 a 019 ¢
Trencl 0.28 a 024 b 0.19 ¢
2004(Surfad 1.45 d 131e 166 a
L |[Trencl] 154 ¢ 160 b 1.54 ¢
E. Effect of the interaction between Three-factor interaction Sources x Methods x Biofertilization
Seaso[App. Method [Control [Cattle m. [Poultym. [Camelm.
2003|Surfac{Contrd 0.14 | 0.30 be 025 e 0.24 ef
Nitro. [ 0.20 g 031b 0.34 a 0.29 cd
Rhizo| 0.22 g 0.03j 0.28 d 0.23 1
TrenchContrd 0.35 a 0.29 cd 0.24 ef 025¢e
Nitro. | 031 b 0.15 hi 0.28 d 0.24 ef
Rhizo.[ 017 h 0.04 j 0.30 be 025e
2004|SurfagContrd 173 e 1.00 j 1.80d 127 h
Nitro. | 0.91 k 1.80d 191 ¢ 064 m
Rhizo| 173 e 147 g 191 ¢ 155 f
TrenciContrd 1.73 e 1.80 d 182d 0821
Nitro, 1551 2.20 a 147 g 1.20i
Rhizo| 145 g 2.00 b 1.00 j 173 e

%
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On the opposite, table (16-D) infered that rhizobacterein
bacteria with surface or trench application method gave the least
values of leaf calcium content in the first season. While nitrobein
bacteria with surface method gave the least values of leaf calcium
content in the pomegranate trees in the second season. Generally,
nitrobein bacteria with trench application method improved leaf
calcium content.

Morcover, table (16-E) reflects the effect of the interaction
among organic manure sources, application method and
biofertilization. It is clear that poultry manure with nitrobein
bacteria with surface method gave the highest significant values of
leaf calcium content in pomegranate trees in the first season. While,
Cattle manure with trench application method with nitrobein
bacteria gave the highest significant values in the second season in
pomegranate trees. On the other hand, control trees with
uninoculated niofertilization and surface method gave the least
significant values of leaf calcium content in pomegranate trees in
the first season. Moreover, cammel manure and nitrobein bacteria
with surface method gave the least significant values of leaf calcium

content in pomegranate trees in the second season.

Our results go with those of El Kobbia (1999) on
Washington navel orange and Salama (2002) on balady mandarin.

4.2.5. Leaf magnesium content:

I he data in table (17) deal with the effect of organic manure
(sources and application methods) and biofertilization on leaf
magnesium content during both seasons. It is clear from table (17-
A) that the control and cattle manure gave the highest significant

values of leaf magnesium content in the first season, while control
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trees gave the best result of leaf magnesium content in pomegranate
trees in the second season. Also, the data in table (17-A) indicated
that trench application method gave the highest significant values in
leaf Mg content in pomegranate trees in the first season, but in the
second scason surface method gave same trend in highest significant
values of leaf Mg content in pomegranate trees. Moreover,
uninoculated trees with nitrogen biofertilization and nitrobein were
more effective in increasing leaf Mg content than rhizobacterein. In
the second season, rhizobacterein gave the highest significant leaf
Mg content of pomegranate.

Meanwhile, the effect of the interaction between organic
manure sources and applicatin method is tabulated in table (17-B). It
is shown that control trees with trench surface application method
treatment was more effective in increasing leaf Mg content than
other treatments in the interaction between manure sources and
application methods in the first season. While, control plants with
surface method gave best result of leaf Mg content in pomegranate
trees in the second season. The least significant values of leaf Mg
content were found in poultry manure with surface method or
poultry manure with trench method treatment in the first and second
season, respectively.

Moreover, table (17-C) reflects the effect of interaction
between organic manure source and biofertilization. It is obvious
(17-C) that control trees without inoculating the plants with
biofertilization gave the highest significant values of leaf Mg
content in the two seasons of study. In contrast, poultry manure with
uninoculated with biofertilization or cattle manure with biofertilization

gave the least values of leaf Mg content in pomegranate trees in the
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first season and second season, respectively. Generally, three
organic manures with rhizobacterein treatment improved the leaf
Mg content in pomegranate trees than with nitrobein or
uninoculated with biofertilization treatments.

In addition, the effect of interaction between application
method and nitrogen biofertilization is tabulated in table (17-D). It
is clear that control trees with trench application method or
rhizobacterein with surface method gave the best value of leaf Mg
content in pomegranate trees in the first season and second season,
respectively. On the other hand, control trees with surface method
or control trees with trench method gave the least values in leaf Mg
content in the first and second season, respectively. Generally,
nitrogen biofertilization with surface application method improved
the leaf Mg content than other treatments.

Moreover, table (17-E) reflects the effect of the interaction
among organic manure sources, application method and
biofertilization. It is clear that control plants with trench method and
uninoculated with bacteria treatment in the first season and control
trees  with  surface method and uninoculated biofertilization
treatment in the second season were more effective on increasing
leaf Mg content than all treatments under study. On the opposite,
poultry manure with surface method and uninoculated with
biofertilization or cammel manure with trench method and
uninoculated with biofertilization gave the least values of leaf Mg
content in pomegranate trees in the first and second season,
respectively.

These findings parallel those of El Kobbia (1999) and
Moustafa (2002) on Washington navel orange.
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Table 17. Leaf magnesium content of pomegranate as affected by different organic manure sources,
application methods as well as biofertilization during 2003 and 2004 seasons.
A. Effect of organic manure sources, application methods as well as biofertilizers:*

Season

Variable 2003 2004

Control 012 a 072 a
Cattle m 012 a 059b
Poultry m. 0.07 ¢ 060 b
Camel m, 0.09b 0.59 b
Surface 008 b 0.71 a
Trench 012 a 0.54 b
Control 010 a 0.57 b
Nitrobein 0.10 a 0.59 b
Rhizobactrerd 0.09 b 071 a

* any lwo values sharing an alphabet are not significantly different at 1% level of significance.

B. Elfect of the interaction between manure sources and application methods:

Seaso|Metho{Control [Cattle m. TPoultry m. [Camel m.
2003|Surfad  0.09 cd 0.10 ¢ 005e 0.09 cd

Trenclf 0.16 a 0.14 b 0.08 d 0.09 cd

2004|Surfaq 0.84 a 0.57 d 0.76 b 065 ¢

Trencl] 0.60 d 060d 043 f 053 e

C. Effecl of lhe interaction between manure sources and biofertilization
Season Control [Cattle m.  [Poultrym. [Camel m.
2003|Contref 0.15 a 0.13 be 0.06 i 0.08 gh
Nitro. | 0.11 de 012 cd 0.07 hi 0.11 de
Rhizo| 0.12 cd 0.10 ef 0.07 hi 0.09 fg
2004|Contrq 0.86 a 0.41] 0.55 gh 0.47 i
Nitro. | 063 e 0.62 ef 0.59 fg 053 h
Rhizo| 068 d 074 ¢ 0.66 de 078 b

D. Effect of the interaction belween application methods and biofertilization
Seaso|Metho{Control [Nitrobein — [Rhizobactrerein

2003(Surfag 0.07 d 009¢c . 0.08 cd
Trenclf 0.14 a 011b 0.11 b
2004|Surfag 0.71 b 062c 0.79 a
Trencl| 0.44 e 0.56 d 0.64 c

E. Effect of the interaction between Three-factor interaction Sources x Methods x Bioferlilization
Seaso|App. Method [Control [Cattle m.  [Poulty m. [Camel m.
2003|SurfagContrd 0.06 j 0.11 ef 0.02 k 0.09 gh
Nitro. | 0.08 hi 0.10 fg 0.07 ij 0.12 de
Rhizo| 0.12 de 0.08 hi 0.06 j 0.07 ij
TrenciContrd 0.23 a 015b 0.10 fg 0.07 ij
Nitro. | 0.13 cd 014 c 0.07 jj 0.10 fg
Rhizo.| 0.11 ef 0.12 de 0.08 hi 0.11 ef
2004 |SurfadContrd 0.97 a 0.34 p 0.80 e 073 g
Nitro. [ 0.60 j 0.76 f 060 | 0531
Rhizo| 095 b 0.61] 088 ¢ 0.70 h
TrenchContrd 0.75 f 0.48 m 029 q 022r
Nitro. | 0.65 i 047 m 0.57 k 0531
Rhizo| 041 o 0.86 d 0.44 n 0.85d

%
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In addition, the effect of interaction between application
method and nitrogen biofertilization is tabulated in table (18-D). It
is evident that the trees which uninoculated with biofertilization
with trench method or rhizobacterein with trench application
method gave the best results in leaf Na content comparing with
other treatments of the application method and nitrogen
biofertilization in the first and second seasons, respectively. On the
opposite, rhizobacterein with trench method or control trees with
trench application method gave the least values in leaf Na content of
the trees in the first and second seasons. Generally, nitrobein
bacteria with surface method improved the leaf sodium content than
other treatments of this study.

Moreover, table (18-E) reflects the effect of the interaction
among organic manure sources, application method and
biofertilization. It is clear that cammel manure with uninoculated
with biofertilization trees and trench method or cammel manure
with rhizobacterein bacteria and trench method were more effective
in leaf Na content in pomegranate trees in the first and second
season under study, respectively. While, lowest significant values of
lcaf Na content were found in trees in were treated with poultry
manure with uninoculated with biofertilizatin (control) and surface
method in the first season or poultry manure with uninoculation
with biofertilization (control) and trench method in the second
season. Generally, trench application method and control trees and
nitrobein or rhizobacterein bacteria gave the highest significant
values of leaf sodium content than three organic sources in two
seasons under study except cammel manure with rhizobacterein and

trench method in the second season.
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Our findings agree with those of Smith (1994) on banana and
Abo Grah (2004) on persimmon trees.

4.2.7. Leaf iron content:

The data in table (19) deal with the effect of organic manure
(sources and application methods) and biofertilization on leaf 1ron
content during both seasons. It is clear from (19-A) cleared that the
cammel manure gave the 'highest significant values of leaf iron
content in two seasons of study as compared with other organic
manure treatment and control. While, control trees gave the least
significant values in two“seasons under study. Also, when concerned
Icaf iron content with application method, the data in table (19-A)
showed that surface method in two seasons and trench method in the
first scason gave the highest significant values of leaf iron content
of pomegranate trees. Moreover, nitrobein bacteria was more
cffective in increasing leaf iron content in the first season. While,
rhizzobacterein bacteria gave the best result in the second season.

Meanwhile, the effect of the interaction between organic
manure sources and applicatin method is tabulated in table (19-B). It
is shown that cammel manure with surface method or poultry and
cattle manure with surface method were more effective in increasing
leaf iron content than the other treatments in the first and second
scason. respectively. Moreover, control plants with surface method
treatment in the first season or control plants with trench method in
the second gave the lowest significant values in leaf iron content in
pomegranate trees.
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Table 19 Le: firon content of pomegranate as affected by different organic manure sources,
appl cation methods as well as biofertilization during 2003 and 2004 seasons.
A Elfect of arganic manure sources, application methods as well as biofertilizers:*

Season
Variable 2003 2004
Control 446 d 8.99d
Cattle mn, 472 b 936 ¢
Poultry m. 461 c 964 b
Camel m 532 a 9.96 a
Surface 481a 10.16 a
Trench 475 a 881b
Control 467 c 831 ¢
Nitrobein 486 a 9.56 b
Rhizobactrerq 4.80 b 10.58 a

* any two values sharing an alphabel are not significantly different at 1% level of significance
B FEffect of the interaction between manure sources and application methods

seaso|Metho{Contiol—— [Cattie . [Poultiy m. [Camei m.
2003[Swita 364 g 512 b 476 d 57 a
Trencl] 528 b 431 f 4.46 e 493 ¢
2004 |Surfaq 1003 ¢ 1046 a 10.49 a 9.67 d
Trencl] 7.96 g 8.26 f B.78 e 10.24 b
C. Effect of the interaction between manure sources and biofertilization
Season Conlrol [Cattte m.  [Poulty m. [Camel m.
2003|Contr 459 f 458 fy 473 e 479d
Nitro. | 456 g 527b 4.80 cd 482 c
Rhizo| 423 4.30 h 430 h 6.35 a
2004|Contrq 8.26 h 819 h 866 g 815h
Nitro. | 865¢g 10.80 ¢ 8.89 f 991 e
Rhizo | 10.08 d 9.09 f 11.36 b 1181 a
D. Effect of the interaction belween application methods and biofertilization
Seaso|Metho{Control [Nitrobein — [Rhizobactrerein
2003({Swifadd 481 b 541 a 420d
Trencll 454 ¢ 432 d 539 a
2004|Surfaq 8.98 d 10.36 b 1115 a
Trencl] 7.65 f 876 e 10.02 ¢
E. Effect of the interaction between Three-factor interaction Sources x Methods x Biofertilization
Seaso[App. Method [Control [Cattle m.  [Poultry m. [Camel m.
2003|SurfaqContrg  4.30 j 513 e 485 h 496 f
Nitro. | 4.16 k 508 e 5384d 701 b
Rhizo| 2.450 515 e 4041 516 e
TrencliContrd 4.87 gh 403 | 461 462 i
Nitro. | 4.95 fg 546 d 422 ik 262 n
Rhizo| 6.01 ¢ 345 m 4.56 i 7.54 a
2004|SurfaqContre] 8.26 h 929 e 910 ef 925¢e
Nitro 921 e 1282b 9.50 d 991 ¢
Rhizo| 1262 b 9.26 e 1287 b 9.85 ¢
TrenchConlry 8.25 h 7.08 j 822 h 7.05]
Nitro. | 808 h 878¢g 828 h 991 ¢
Rhizo| 7.54 i 8.92 fg 9.85 ¢ 13.76 a
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Moreover, table (19-C) reflects the effect of interaction
between organic manure source and biofertilization, It is obvious
that cammel cammel manure with rhizobacterein bacteria gave the
best result in leaf iron content in two seasons under study. In
contrast, control plants with rhizobacterein or cammel manure with
uninoculated with biofertilization came in the least significant
values of leaf iron content in the first season and second seasons,
respectively.  Generally, rhizobacterein  bacteria with cammel
manure and cattle manure with nitrobein improved the leaf Fe
content than other treatments in the first season. Also, control
plants, poultry and cattle manure with rhizobacterein or cattle
manure with nitrobein bacteria improved leaf iron content than other
treatments in the second season.

In addition, the effect of interaction between application
method and nitrogen biofertilization is tabulated in table (19-D). It
is expressed that the nitrobein with surface method and
rhizobacterein with trench method or rhizobacterein with surface
method gave the highest significant values of leaf iron content in the
first and second season, respectively. Also, rhizobacterein with
surface method or control plants (uninoculated with biofertilization)
with trench method gave the least values of leaf iron content in the

first and second seasons, respectively.

Moreover, table (19-E) reflects the effect of the interaction
among  organic manure  sources, application method and
biofertilization. It is clear that cammel manure with rhizobacterein
and trench method treatment was more effective in increasing leaf

iron content in two seasons under study. Furthermore, control plants

Results and Discussion 101



with rhizobacterein and surface application method treatment or
cammel manure with uninoculated with biofertilization trees
(control) with trench method came in the least significant values of
leaf Fe content in the first and second season under study.

The results of El Kobbia (1999) and Moustafa (2002) on
Washington navel orange went well with our findings.

4.2.8. Leaf manganese content:

The data in table (20) deal with the effect of organic manure
(sources and application methods) and biofertilization on leaf
manganese content during both seasons. It is clear from table (20-A)
that the cattle manure or cammel manure gave the highest
significant values of leaf manganese content in the first and second
seasons under study, respectively. While, cammel manure gave the
least values of Mn content in two seasons under study. In addition,
when concerned leaf manganese content with application method,
the data in table (20-A) cleared that surface application method was
more over than trench application method leaf manganese content in
the first season, but the contrast was true when concerning the
second season in this concern. Nitrobein treatment as a
biofertilization was more effective in increasing to highly
significant in leaf manganese content in the first season, while
rhizobacterein was coming in the same level in this concern in the
second season. In the other side, rhizobacterein treatment decreased
significant values of leaf Mn content of trees in the first season,

while nitrobein gave the least values in the second season.

#
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Table 20 Leaf manganese content of pomegranate as affected by different organic manure sources,
application methods as well as biofertilization during 2003 and 2004 seasons.
A _Effect of organic manure sources, application methods as well as biofertilizers-*

Season

Variable 2003 2004

Control 18.94 ¢ 4172 a
Cattle m. 21.89 a 36.33 d
Poultry m. 2117 b 4072 b
Camel n. 16.72 d 39.39 ¢
Surface 2081 a 3503 b
Trench 18.56 b 40.06 a
Control 20.00 a 4017 b
Nitrobein 2017 a 3783 ¢c
Rhizobactrerd 18.88 b 4063 a

" any two values sharing an alphabet are not significantly different at 1% level of significance
B_Effect of the interaction between manure sources and application methods:

[Seaso[Metho[Control [Cattle m. " [Poultry m. |Camelm.
2003(Surfadq 21.67 ¢ 21.00 d 19.89 e 2067 d
TrencH 16.22 f 2278 a 2244 b 12.78
2004|Surfad 44 67 a 3267¢g 4367 b 3511 f
Trench 38.78 d 40.00 ¢ 3778 e 4367 b
C. Effec! of the interaction between manure sources and biofertilization
Season Control [Cattle m. [Poultry m. |[Camel m.
2003|Contrd 19.00 h 20.50 e 2533 a 1517 j
Nitro. | 1817 i 2367 b 18.17 i 2067 d
Rhizo.| 19.67 g 21.50 ¢ 20.00 f 14.33 k
2004|Contrd 45.00 b 39.00 f 39,00 f 3767 g
Nitro. | 37.17 h 43.50 d 3917 f 3150
Rhizo | 43.00 d 26.50 j 44.00 ¢ 49.00 a
D. Effect of the interaction between application methods and biofertilization
Seaso[Metho[Control [Nitrobein _— [Rhizobactrerein
2003|Surfad 20.25 b 2067 b 2150 a
Trench 19.75 ¢ 19.67 ¢ 16.25 d

2004|Surfad 37.33 d 40.00 ¢ 3975¢
Trencl 43.00 a 3567 e 41.50 b

E Effect of the interaction between Threé-l’aclor interaction Sources x Methods x Biofertilization

[Seaso[App. Method [Conirol [Cattle m.— [Poultry m. [Camel m.
2003|SurfagContrd 21.00 fg 16.00 k 2333 ¢ 2067 g
Nitro. | 19.00 i 2533 b 17.00 j 21.33 ef
Rhizo.[ 25.00 b 21.67 de 19.33 20.00 h
TrenchContrd 17.00 j 2500 b 2733 a 967 m
Nitro. [ 17.33 j 22.00d 19.33 i 20.00 h
Rhizo | 14.33 | 21.33 ef 2067 g 8.67 n
2004|SurfaqContrd 45.00 e 35.00 | 36.00 k 3333 m
Nitro. | 39.00 j 51.00 ¢ 42.00 h 28.00 n
Rhizo.| 50.00 d 12.00 o 53.00 b 44.00 f
Trencl{Contrd 45.00 e 43.00 g 42.00 h 42.00 h
Nitro. | 35.33 | 36.00 k 36.33 k 35.00 |
Rhizo | 36.00 k 41.00 i 35.00 | 54.00 a
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Meanwhile, the effect of the interaction between organic
manure sources and applicatin method is tabulated in table (20-B). It
is clear that cattle manure with trench method or control plants with
surface method were gave the highest significant level of leaf Mn
content in the first and second season, respectively. On the opposite,
control plants with trench applicationmethod in the first season or
cammel manure and surface method in the second seasn were
decreased the significant values of leaf Mn content of pomegranate
trees.

Moreover, table (20-C) reflects the effect of interaction
between organic manure source and biofertilization. It is obvious
that poultry manure with uninoculated plants with rhizobacterein or
cammel manure with rhizobacterein bacteria were more effective in
increasing leaf Mn content of pomegranate trees than the other
treatment of study in the first and second season, respectively. The
least significant values of leaf Mn content were found in the trees
treated with cammel manure and rhizobacterein in the first season
and cattle manure with rhizobacterein in the second season,
respectively. Generally, poultry and cammel manure with
rhizobacterein bacteria improved the leaf Mn content of trees.

In addition, the effect of interaction between application
method and nitrogen biofertilization is tabulated in table (20-D). It
is clear that rhizobacterein bacteria with surface application method
or control trees with trench method gave the best results of leaf Mn
content in the first and second seasons, respectively. In contrast,
rhizobacterein with trench method or nitrobein with trench method
were gave the least values of leaf Mn content in the first and second

scasons, respectively. The same trend in highly significant was

#
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shown in nitrobein trees with surface application method in leaf Mn
content in the two seasons.

Moreover, table (20-E) reflects the effect of the interaction
among organic manure sources, application method and
biofertilization. It is clear that that poultry manure with
uninoculated with biofertilization treatments and trench method
gave the highest significant values of leaf Mn content in the first
scason. While, cammel manure with rhizobacterein bacteria and
trench method gave the highest significant values of leaf Mn content
in the second season.

The results of El Kobbia (1999) on Washington navel orange
and those of Salama (2002) on balady mandarin went well with our
findings.

4.2.9. Leaf zinc content:

The data in table (21) deal with the effect of organic manure
(sources and application methods) and biofertilization on leaf zinc
content during both seasons. It is clear from table (21-A) that
control trees in the first season or control and cammel trees in the
second season were gave the highest significant values of leaf zinc
content of pomegranate trees. In contrast, cattle manure gave the
least values of leaf zinc content in two seasons under study. Also,
when concerned leaf zinc content with application method, the data
in table (21-A) showed that surface method in two seasons gave the
highest significant values of leaf zinc content of pomegranate trees.
Moreover, nitrobein bacteria were more effective in increasing leaf
zinc content than rhizobacterein in the first season. While,
rhizobacterein bacteria gave the best result in the second season.
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Table 21. Leaf zinc content of pomegranate as.affected by different organic manure sources,
application methods as well as biofertilization during 2003 and 2004 seasons.
A. Effect of organic manure sources, application methods as well as biofertilizers*

Season

Variable 2003 2004

Control 19.50 a 16.17 a
Cattle m. 9.00 b 1433 c
Poultry m 1356 d 1583 b
Camel m. 17.28 ¢ 16.28 a
Surface 17.39 a 16.83 a
Trench 12.28 b 1447 b
Control 1500 b 1400 c
Nitrobein 17.08 a 1596 b
Rhizobactrerd 12.42 ¢ 17.00 a

* any two values s

haring an alphabet are not significantly different at 1% level of significance

B. Effect of the interaction between manure sources and application methods:
Seaso[Metho{Control [Cattle m. [Poultry m._ [Camelm.
2003|Surfaq 24.33 a 1022 f 16.78 ¢ 1822 b
Trencl 1467 e 7.78 g 1033 f 16.33 d
2004|Surfaq 17.00 b 15.00 d 18.33 a 17.00 b
Trencl] 15.33 cd 1367 e 1333 e 15.56 ¢
C._ Effect of the interaction between manure sources and biofertilization
Season Control [Cattle m.  [Poultry m. [Camel m.
2003|Contrd 20.33 ¢ 883j 17.83 d 13.00 f
Nitro. [ 31.50 a 817 k 1217 g 16.50 e
Rhizo| 6.67 | 10.00 i 10.67 h 2233 b
2004|Contrq 14.50 f 13.00 h 13.50 g 15.00 e
Nitro. | 18.00 b 15.50 d 16.00 ¢ 1433 1
Rhizo | 16.00 ¢ 14.50 f 18.00 b 19.50 a

D. Effect of the interaction between application methods and biofertilization

Seaso|Metho[Control [Nitrobein  JRhizobactrerein
2003|Surfag 17.50 b 2417 a 10.50 e
Trencl 12.50 d 10.00 f 14.33 ¢
2004 |Surfad 15.25 d 1575 ¢ 19.50 a
Trench 12.75 f 16.17 b 14.50 e

E. Effect of the interaction between Three-factor interaction Sources x Methods x Biofertilization

Seaso[App. Method [Control [Cattie m.  TPoulty m. [Camel m.

2003|SurfaqContrg 17.00 f 10.00 | 2767 ¢ 16,33 g
Nitro, | 47.67 a 833 m 1467 h 26.00 d
Rhizo| 833 m 1233 j 8.00 mn 13.33 i
TrencliContrg 23.67 e 7.67 n 8.00 mn 10.67 k
Nitro. [ 15.33 g 8.00 mn 9.67 1 7.00 0
Rhizo| 5.00 p 7.67n 13.33 i 3133 b
2004|SurfaqContrg 15.00 f 13.00 h 16.00 d 17.00d
Nitro. | 16.00 d 16.00 d 16.00 d 15.00 f
Rhizo.| 20.00 b 16.00 d 23.00 a 19.00 ¢
TrenchConird 14.00 g 13.00 h 11.00 j 13.00 h
Nitro. | 20.00 b 15.00 f 16.00 d 1367 g
Rhizo.| 12.00 i 13.00 h 13.00 h 2000 b
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Meanwhile, the effect of the interaction between organic
manure sources and applicatin method is tabulated in table (21-B). It
is evident that control trees with surface method or poultry manure
with surface method were more effective in increasing leaf Zn
content than other treatments in the first and second season,
respectively. Moreover, cattle manure with trench method treatment
in the first season or cattle manure with trench method in the second
secason gave the lowest values in leaf Zn content of pomegranate
trees.

Moreover, table (21-C) reflects the effect of interaction
between organic manure source and biofertilization. The control
trees with nitrobein bacteria or cammel trees with rhizobacterein
gave the best results in leaf Zn content in the first and second
scasons, respectively. In contrast, control plants with rhizobacterein
bacteria or cattle manure with uninoculated with biofertilization
trees came in the least significant values of leaf zinc content than
other treatments in the first and second seasons, respectively. Also,
nitrobein bacteria with control treatment and cammel manure with
rhizobacterein improved the leaf zinc content than other treatments
in the first or second season.

In addition, the effect of interaction between application
method and nitrogen biofertilization is tabulated in table (21-D). It
is expressed that nitrobein bacteria with surface method or
rhizobacterein bacteria with surface method gave the highest
significant values of leaf Zn content in the first and second seasons,

respectively. Also, nitrobein with trench method or uninoculated
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with biofertilization trees with trench method gave the least values

of leaf Zn content in the first and second seasons, respectively.

Moreover, table (21-E) reflects the effect of the interaction
among organic manure sources, application method and
biofertilization. It is clear that that control trees with nitrobein
bacteria or poultry manure rhizobacterein bacteria were more
effective in increasing leaf zinc content in the first and second
scasons, respectively. Furthermore, control trees with manure with
trench method with uninoculated with biofertilization trees came in
the least significant values of leaf Zn content in the first and second

seasons under study, respectively.

Generally, the pomegranate trees of the control treatment
combined with trench application method and inoculated with
nitrobein bacteria improved leaf N, P, K, Ca, Mg, Na, Fe, Mn and
Zn contents. Also, cattle manure with trench method and nitrobein
gave the best leaf N content comparing with the other treaments
under study. Moreover, control plants with trench or surface method
and nitrobein or uninoculated with bacteria increased leaf P, K, Ca
and Mg contents than the other treatments. Furthermore, cammel
organic manure with trench method and rhizobacterein treatment
induced an increase in leaf Fe, Mn and Zn than the analogous ones
of treatment under study. The least values of leaf N, P, K, Ca, Mg,
Na, Fe, Mn and Zn contents were shown in cammel organic manure
with  surface or trench method with or without nitrogen
biofertilization treatments. These results agreed with the findings of
many scientific researches such as Villasurda and Baluyut (1990) on
guava, Smith (1994) on banana, El-Kobbia (1999) and Mostafa
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(2002) on Washington navel orange, Salama (2002) on Balady
mandarin, Abou Grah (2004) on persimmon tree.

4.3. Fruit yield:

The data in table (22) and in figs. (2-a, 2-b, 2-c) deal with the
effect of organic manure (sources and application methods) and
biofertilization on fruit yield during both seasons. Table (22-A)
clears that control trees which fertilized with garden fertilization
system gave the highest significant values of fruit yield as compared
with the trees fertilized with cattle, poultry and cammel manures.
Poultry manure was more effective in increasing to significant level
in fruit yield than cattle or cammel manure. Moreover, trench
application method increased to significant level fruit yield than
surface application method in two seasons of study. Also, nitrobein
nitrogen biofertilization induced a significant increase in fruit yield
as compared to trees treated with rhizobacterein or uninoculated
trees (control).

Meanwhile, the effect of the interaction between organic
manure sources and applicatin method is tabulated in table (22-B). It
is shown that trench application with unfertilized trees with organic
manures (cattle, poultry and cammel manure) induced a significant
increase in fruit yield than all treatments under study. While, the
trees which fertilized with cammel manure with surface application
method gave the least significant values of the fruit yield in two
seasons of study. Generally, poultry manure with trench method
treatment improved the fruit yield of pomegranate trees than the
trees treated with cattle or cammel manure with surface or trench
application method.

M
Results and Discussion 109



Moreover, table (22-C) reflects the effect of interaction
between organic manure source and biofertilization. It is obvious
that the pomegranate trees with nitrobein gave the highest
significant values of fruit yield. While, all organic manures used
under study (cattle, poultry and cammel) and uninoculated with
nitrogen bacteria decreased the fruit yield values to lower significant
level. Additionally, poultry manure with nitrobein treatment was
more cffective in increasing the fruit yield than cattle or cammel
manure with or without nitrobein or rhizobacterein during two

seasons of study.

In addition, the effect of interaction between application
method and nitrogen biofertilization 1s tabulated in table (22-D). It
is proved that trench application method with nitrobein treatment
was more effective in increasing to highly significantly for fruit
yield values than surface or trench method with or without nitrogen
biofertilization used under study. Furthermore, the least fruit yield
values were found in control trees with surface application method
during 2003 and 2004 seasons.

Moreover, table (22-E) reflects the effect of the interaction
among organic manure sources, application method and
biofertilization. It is clear that that control plants with trench
application method and inoculated with nitrobein gave the highest
significant values as compared to all treatments under study. On the
opposite, cattle, poultry or cammel manure with surface method and
uninoculated with nitrogen biofertilizatin decreased the fruit yield

values of trees to the lower significant level.
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Table 22, Fruit yield of pomegranate trees as affected by different organic manure sources,
application methods as well as biofertilization during 2003 and 2004 seasons.
A Effect of organic manure sources, application methods as well as biofertilizers:*

Season

Variable 2003 2004

Control 103 a 447 a
Caltle i 6.7 ¢ 350
Poultry m 81b 393 b
Camel m. 58d 320d
Surface 70b 357b
Trench 84 a 39.7 a
Control 6.2¢c 323 ¢
Nitrobein 943 425 a
Rhizobaclierein 76b 384b

“ any two values sharing an alphabet are not significantly different at 1% level of significance

B. Effect of the interac

lion between manure sources and application methods:

Season  [Method  [Control [cattie m. [Poultry m. [Camelm. ]
2003|Suiface 90b 6.0 de 75¢ 56e
Trench 116 a 74 ¢ 87b 6.1d
2004 |Surface 416 b 334 e 370 ¢ 309 f
L |Tiench 47 8 a 365d 416 b 331e
C. Effect of the interaction between manure sources and biofertilization
Season Control [Cattle m. |Poultry m. [camel m.
2003 (Control 83¢ 569 6.2 ef 47 h
Nitro. 127 a 79¢ 98b 71d
Rhizo. 99 b 66 e 83c 58 fg
2004|Control 392e 295 h 338g 287 i
Nitro. 496 a 398d 445 ¢ 36.0 f
Rhizo. 453 b 356 f 39.5 de 333 g

D. Effect of the interaction between applicalion'me!hods and biofertilization

Season _ |Method  [Control [Nitrobein [Rhizobactrerein
2003 {Surface 56e 85b 7.0d
Trench 6.8 d 10.2 a 83c
2004|Surface MNAaf 403 ¢ 358d
Trench 335e 446 a 411b
E. Effect of the interaction between Three-factor interaction Sources x Methods x Bioferilization
Season _ |App. Method Control |Cattle m. [Poultry m. [Camel m.
2003(Surface  |Control 6.7 jk 50n 6.3 ki 430
Nitro. 11.7b 6.7 jk 88 fg 7.0 ij
Rhizo. 8.7 gh 6.4 ki 7.3 hi 56m
Trench Control 100e 6.3 ki 6.0 Im 50n
Nitro. 13.7 a 92fg 10.7 d 7.2 hi
Rhizo. 112¢c 6.7 jk 9.3 ¢ 6.0 Im
2004|Surface  |Control 37.3 i 287 p 327 m 257
Nitro. 46.3 d 379h 416 g 353 k
Rhizo. 410 h 3371 36.7 | 31.7n
Trench  |Control 410 h 3030 350 k 27.7q
Nitro 528 a 417 f 474 ¢ 36.7 j
Rhizo 435 b 37.6 hi 423 e 350 k

e e ————————————————————————————
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Generally, poultry manure with trench application method
and nitrobein bacteria were coming in the first effect in increasing
the fruit yield values of pomegranate trees as compared to cattle or
cammel manure with surface or trench method and with or without
biofertilization through two seasons of study (2003 and 2004).

These findings agree with the findings of Bacha and Abo-

Hassan (1983) on date palm, Gouda et al. (1992) and El Kobbia
(1999).

4.4. Physical and chemical properties of fruits:
4.4.1. Physical properties:
4.4.1.1. Fruit weight:

The data in table (23) deal with the effect of organic manure
(sources and application methods) and biofertilization on fruit
weight during both seasons. It is clear from table (23-A) that the
control gave the highest significant values of fruit weight as
compared with manure sources (cattle, poultry and cammel) through
two successive seasons of study. In the same time, trench method
for manure sources gave the same values of significant increase in
fruit weight comparing with surface method in two seasons of study
(2003 and 2004). When concerning the values of fruit weight in
biofertilization treatments, the data clear that the nitrobein bacteria
treatment  gave the highest significant values in this subject
comparing with rhizobacterein or control. While, rhizobacterein
treatment gave the best values of fruit weight above control
treatment.

%
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Table 23. Fruit weight of pomegranate trees as affected by different organic manure sources,
application methods as well as biofertilization during 2003 and 2004 seasons.
A. Effecl of organic manure sources, application methods as well as biofertilizers:*

Season

Variable 2003 2004

Control 347 a 407 a
Cattle m 311 b 392 b
Poultry m 315b 397 b
Camel m. 303 ¢ 386 ¢
Surface 303 b 390 b
Trench 335 a 401 a
Control 307 ¢ 382 ¢
Nitrobein 332 a 407 a
Rhizobactrerein 318 b 397 b

“ any two values sharing an alphabet are not significantly different at 1% level of significance
B. Effect of the interaction between manure sources and application methods:

|Season  [Method — [Control [Cattle m. |Poultry m. [camel m.
2003|Suiface 338 b 292 e 300 d 281 (
Trench 356 a 330 ¢ 329 ¢ 325 ¢
2004 |Surface 405 a 384 d 390 ¢ 380 d
Trench 410 a 399 b 405 a 391 ¢
C. Effect of the interaction belween manure sources and bioferilization
Season Control [Cattie m. [Poultry m. |camel m.
2003|Control 329 ¢ 303 g 303 g 295 h
Nitro 361 a 322 d 328 ¢ 316 e
Rhizo 351 b 309 f 314 e 298 gh
2004 |Control 397 ¢ KT 385 e 369 g
Nitro. 419 a 405 b 408 b 398 ¢
Rhizo. 406 b 394 cd 398 ¢ 391 d
D_Effect of the interaction between applic;iliun methods and biofertilization
Season  |Method  [Control [Nitrobein [Rhizobactrerein
2003|Surface 293 d 35¢c 300 d
Trench 321 ¢ 348 a 336 b
2004|Surface 380 d 399 b 390 ¢
Trench 384 cd 416 a 404 b
E. Effect of the interaction between Three-faclor interaction Sources x Methods x Biofertilization
Season  [App. Method Control [Cattle m. [Poultry m. [Camel m.
2003|Surface  |Control 328 e 280 j 295 hi 270 k
Nitro. 348 ¢ 305 g 309 g 298 h
Rhizo. 338 d 290 i 298 h 275 j
Trench Control 330 e 325 ef 310 g 320 f
Nitro. 373 a 338 d 348 ¢ 334 de
Rhizo. 365 b 328 e 330 e 322 f
2004|Surface  [Control 395 g 374 j 380 i 370 k
Nitro. 415 b 394 fg 398 ef 380 gh
Rhizo. 404 cd 385 hi 391 g 380 i
Trench Control 398 ef 380 i 390 gh 368 k
Nitro 423 a 415 b 419 ab 405 cd
Rhizo. 409 c 402 de 406 cd 401 de
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Meanwhile, the effect of the interaction between organic
manure sources and applicatin method is tabulated in table (23-B).
The best fruit weight was obtained with trench application method
combined with control. While, the least values in fruit weight are
finding with cammel manure and surface application method in two
seasons of study.

Moreover, table (23-C) reflects the effect of interaction
between organic manure source and biofertilization. It is obvious
that the pomegranate trees which fertilized with garden fertilization
as a control with nitrobein biofertilization gave the highest
significant values of fruit weight of trees in two seasons of study. In
contrast, the least values in this subject were found in cammel
organic manure with uninfected with nitrobein biofertilization
(control) trees.

In addition, the effect of interaction between application
method and nitrogen biofertilization is tabulated in table (23-D).
This table cleared that the pomegranate trees treated by trench
application method and nitrobein nitrogen biofertilization induced a
significant increased in fruit weight than the other treatment in two
seasons of study. Moreover, the control trees, which were supplied
with organic manures with surface method, gave the least values of
fruit weight. Generally, nitrogen biofertilization with or trench
application method improved fruit weight of pomegranate trees than
control trees with surface or trench method.

Moreover, table (23-E) reflects the effect of the interaction
among  organic manure sources, application method and
biofertilization. It is clear that the highest significant values of fruit

weight were found in control with trench and nitrobein treatment.

M
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On the other hand, the least values of fruit weight of pomegranate
trees were found in trees treated with cammel manure with surface
application.  Generally, poultry, cammel and the control trees
improved fruit weight of pomegranate trees especially with trench

application and nitrobein nitrogen biofertilization.

Our results went well with the findings of Bhangoo et al.
(1988) on Tompson seedless grape and those of Salama (2002) on
balady mandarin.

4.4.1.2. Fruit diameter:
The data in table (24.) deal with the effect of organic manure

(sources and application methods) and biofertilization on fruit
diameter during both seasons. It is clear from table (24-A) that the
pomegranate trees of the control gave the highest significant values
of fruit diameter in the two seasons of study. In contrast, the least
values of pomegranate trees were found when trees treated with
cammel organic manure. Furthermore, when concerning the
application method, the trench method gave the best fruit diameter
values as compared with surface method. Also, nitrobein nitrogen
biofertilizatin increased fruit diameter values than rhizobacterein or

control treatment.

Meanwhile, the effect of the interaction between organic
manure sources and applicatin method is tabulated in table (24-B). It
is clear that trench application method with control treatment gave
the highest significant values of fruit diameter of pomegranate trees
than surface or trench method with all organic manures under study.
While, the least values of fruit diameter were found with
pomegranate trees treated with cammel manure applied with surface
method.
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Table 24 Fruil diameter of pomegranate trees as affected by different organic manure sources,

application methods as well as biofertilization during 2003 and 2004 Seasons.

* any wo values sharing an a

B. Effect of the interac

U

Variaile 2003 2004

Conlrol 866 a 9.54 a
Cattle m 847 ¢ 940 ¢
Poultry m. 861 b 944 b
Camel m 832d 9.30 d
Surface 838 b 940 b
Trench 8.66 a 9.44 a
Contrel 8.39 ¢ 937 b
Niltahoin 871 a 944 5
Rhizobactie e 846 b 9.44 a

phabet are not significantly different at 1 o% level of significance

tion belween manure sources and application methods:

A. Effect of organic Mmanure sources, application methods as well as biofertilizers:*
I a—
Season
Ty —
] <04

Sqn;;gm _[Method Control Cattle m. Cnmgﬁ m.

2003[Switace | 8 %% d- 834 1 849 e T 813g

i Trench 878 a 8.60 ¢ 873 b 8.52 de

T 2004|Surtace 953 a 937 d 9.40 cd 931 e
954 a 943 ¢ 9.48 b 930e |

952 b

E. Effecl of the interaction

963 a

9.44 de
9.40 efg

C_Effect of the interaction belween manure sources and biofertilization
Season _ Cattle m. [Poultry m. [Camel m
855 ef 8.34 h 852 ¢ 8.16 |
itro. 8.83 a 866 ¢ 876 b 8.58 de

861 d 843 g 8.56 ef 823
9.47 cd 9.38 gh 939 fg 927

9.49 be
9.43 def

ethods and biofertilizalion

Nitrobein

[Rhizobaclrerein

860 b

829d

belween Three-factor interactio

9.34 hi
9.31 jj

" Sources x Methods x Biofertilization

Season  [App. Method Control Catlle m. Paultry m. [Camel m,

2003(Surface Control 8.40 Im 8220 8.38 mn 797 p
Nitro. 875¢ 855h 8.68 ef 8.44 jki

Rhizo. 8.50 i 8250 8.42 kim 797 p

Trench Control 8.70 de 8.45 jk 865f 8.35n
Nitro. 891 a 8.76 ¢ 885hb 8.72 cd

| Rhizo. 8.72 cd 8.60 g 8.70 de 8.48 jj
2004(Surface |Control 949 cd 9.35 jj 9.35 jj 9.28 Im
Nitro 9.44 efg 9.40 gh 9.45 def 9.33 jk

Rhizo. 967 a 9.37 hij 9.39 hij 9.31 ki

Trench Cantrol 945 def 9.40 gh 942 g 925m
Nilro. 9.59 b 9.47 de 9.53 ¢ 9.34 jk

Rhizo. 9.59 b 9.43 efy 9.48 de 9.30 kI
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Moreover, table (24-C) reflects the effect of interaction
between organic manure source and biofertilization. It is obvious
that the control trees treated with nitrobein gave the best result of
fruit diameter of pomegranate trees as compared with cattle or
poultry manure with or without nitrogen biofertilization. On the
other hand, the best values of fruit diameter were found in cammel

manure without biofertilization treatment.

In addition, the effect of interaction between application
method and nitrogen biofertilization is tabulated in table (24-D). the
table indicated that trench application method and nitrobein
treatment induced the highest significant values of fruit diameter of
pomegranate. In contrast, the least values of fruit diameter were
shown in unfertilized with biofertilization trees (control). Generally,
nitrobein or rhizobacterein nitrogen biofertilization with surface or
trench application method improved fruit diameter than uninfected
trees (control) with biofertilization with surface or trench

application method in two seasons of study.

Moreover, table (24-E) reflects the effect of the interaction
among organic manure sources, application method and
biofertilization. It is clear that control combined with trench method
and fertilized with nitrobein bacteria gave the highest significant
values of fruit diameter of pomegranate trees as compared to all
treatments under study. On the opposite, cattle or poultry organic
manure with surface method and unfertilized with biofertilization
treatment gave the least values of fruit diameter of pomegranate
trees in the first and second seasons of study, respectively.
Generally, the control trees with surface or trench application

ﬁ
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method and fertilized with nitrogen biofertilization with nitrobein or
rhizobacterein bacteria increased fruit diameter than all organic
manures under study in the two seasons of study.

Our results conincide those of Gasanov (1984) on persimmon
trees and those of Moustafa (2002) on Washington navel orange.

4.4.1.3. Fruit length:

The data in table (25) deal with the effect of organic manure
(sources and application methods) and biofertilization on fruit
length during both seasons. Table (25-A) expresses that the control
pomegranate trees induced a significant increase in fruit length than
organic manures under study (cattle, cammel and poultry). The least
significant values of fruit length were found when trees treated with
cammel manure. Furthermore, trench application method for
organic manures increased fruit length than surface method during
the two seasons of study.

Moreover, nitrobein bacteria as a biofertilization a significant
increased fruit length than rhizobacterein nitrogen biofertilization or
control treatment. Also, rhizobacterein treatment improved fruit
length than control plants.

Meanwhile, the effect of the interaction between organic
manure sources and applicatin method is tabulated in table (25-B). It
1s highlighted that control trees with trench application method
treatment induced a significant increase in fruit length than the other
treatrents under study through two seasons of study. Also, cammel
organic manure with surface treatment gave the least values of fruit
length of pomegranate trees.

%
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Table 25 Fruit length of pomegranate trees as affected by different organic manure sources,
application methods as well as biofertilization during 2003 and 2004 seasons.
A Effect of organic manure sources, application methods as well as biofertilizers:*

Season

Variable 2003 2004

Control 7.88 a 862 a
Cattle m. 717 ¢ 804 c
Poultry m 748 Db 838 b
Camel m. 7.02d 7.93d
Surface 722 b 811 b
Trench 7.55 a 8.39'a
Control 7.06 ¢ 796 c
Nitrobein 770 a 8.52 a
Rhizobacltrerein 740 b 825hb

* any two values sharing an alphabet are not significantly different at 1% level of significance
B. Effect of the interaction between manure sources and application methods:

Season  [Method — [Control [Cattie m [Poultry m. [Camel m.
2008 Smtace | 7857c¢  7104e 7274d jorr
Trench 8.19 a 7.29d 7.70 b 7031
2004|Surface 854 b 783 e 8.26 c 7.79 f
Trench 870 a 8.26 ¢ 851 b 8.08 d
C Effect of the interaction between manure ‘sources and biofertilization
Season Control [cattle m. [Poultry m. [camel m.
2003|Control 7.58d 688 i 703 h 6.75j
Nilro. 8.12a 747 e 783¢c T.37T*
Rhizo. 793 b 7159 7.58d 6.93 hi
2004 |Control 8.50 cd 7.72h 8121 821
Nitro 877 a 8.42d 862h 828 e
Rhizo. 8.60 dc 8.00 g 842 d 8.00 g

D. Effect of the interaction between application methods and biofertilization

Season  [Method  [Control [Nitrobein |Rhizobaclrerein
2003|Surface 689 e 753 b 724 c
Trench 7.23d 7.86 a 7.56 b
2004|Surface 784 d 838 b 809 c
Trench 808 c 8.66 a 842 b

E Effect of the interaclion belween Three-factor interaction Sources x Methods x Biofertilization

Season  |App. Method Control [Cattle m. [Poultry m. [Camel m.

2003|Surface  |Control 7.301 6.77 | 6.77 | 6.73 |
Nitro. 767 f 7.37 hi 7671 743 h

Rhizo. 7.73 ef 7.00j 7.37 hi 6.87 k

Trench Control 7.87d 7.00j 730 6.77 |

Nitro 8.57 a 757 g 800 c 7311

Rhizo. 813 b 7.30 i 7.80 de 7.00j

2004|Swiface  |Control 8431 75T m 8.00 j 737 n
Nitro. 867 ¢ 8.27 gh 8.47 ef 813

Rhizo. 8.53 de 7671 8.30 gh 787k

Trench Control 857d 787 k 823 h 7671
Nitro. 8.87 a 857 d 877b B.43 1

Rhizo. 867 c 833 g 8.53 de 813

f
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Moreover, table (25-C) reflects the effect of interaction
between organic manure source and biofertilization. This table
shows that the pomegranate trees of the control with nitrobein
biofertilization gave the highest significant values of fruit length of
trees in two seasons of study. In contrast, the least values were
found with cammel organic manure with uninfected with nitrogen
biofertilization (control) trees.

In"addition, the effect of interaction between application
method and nitrogen biofertilization is tabulated in table (25-D). It
is evident that the pomegranate trees fertilized by trench application
method and nitrobein nitrogen biofertilization induced a significant
increase in fruit length than the other treatments in two seasons of
study. While, control trees receiving organic manures by surface
application method gave the least significant values of frujt length.
Generally, nitrogen biofertilization (nitrobein or rhizobacterein)
with surface or trench application method improved fruit length than
control trees with surface or trench method.

Moreover, table (25-E) reflects the effect of the interaction
among  organic  manure sources, application method and
biofertilization. It is clear that control trees with trench method and
nitrobein treatment gave the highest significant values of fruit length
of pomegranate trees as compared to all treatments under study in
two seasons of study. On the opposite, the least values of fruit length
of trees were found in the trees which treated with cammel manure,
surface application method and uninfected with biofertilization.
Generally, poultry organic manure treatments with trench method and
nitrogen biofertilization (nitrobein or rhizobacterein) improved fruit
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length of trees than cattle or cammel organic manure with surface or

trench application method and nitrogen biofertilization.

Our results confirmed those found by Bhangoo et al. (1988)

on Tompson seedless grape and those by Salama (2002) on balady
mandarin.

4.4.1.4. Fruit volume:

The data in table (26) deal with the effect of organic manure
(sources and application methods) and biofertilization on fruit
volume during both seasons. It is clear from table (26-A) that the
control trees gave the best values in significant of fruit volume as a
compared to cattle, poultry and cammel manure treatments. The
least values of fruit volume were found in cammel manure
treatments. Generally, the best results in fruit volume were shown in
descending order, poultry, cattle and cammel manures, respectively
during the two seasons of study. Furthermore, trench application
method was more effective in increasing fruit volume in
pomegranate trees than surface method in two seasons of study.
Moreover, nitrobein nitrogen biofertilization gave the least results in
significant increase of fruit volume ascompared with trees
inoculated with rhizobacterein which is coming in the second level.
While. the pomegranate trees which uninoculated with nitrogen
biofertilization as a control came the lowest level effect in this
study.

Meanwhile, the effect of the interaction between organic
manure sources and applicatin method is tabulated in table (20-B).

Thic table expresses that control trees with trench application

method treatment was more effective in increasing to the significant

#
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level in fruit volume as compared to the other treatments under
study in this interaction concerning. On the opposite, the least
values of fruit volume were shown in cammel organic manure and
surface method treatment. Generally, poultry manure with surface
or trench method treatments was more effective in increasing fruit
volume than cattle or cammel manure with surface or trench
application method.

Moreover, table (26-C) reflects the effect of interaction
between organic manure source and biofertilization. It is obvious
that control pomegranate trees, which were inoculated with
nitrobein nitrogen biofertilization, gave the highest significant
values to significant level in fruit volume. While, the least values of
fruit volume were found in trees treated with cammel organic
manure and uninoculated with nitrogen bacteria. Generally, the trees
tertilized with poultry manure and nitrobein were coming in the
second level in increasing fruit volume. Also, nitrogen bacteria
induced an increase in fruit volume in the trees fertilized with all
organic manures especially poultry manure.

In addition, the effect of interaction between application
method and nitrogen biofertilization is tabulated in table (26-D). It
is clear that the pomegranate trees treated with trench method and
inoculated with nitrobein nitrogen biofertilization gave the highest
significant values of fruit volume. In the contrast, surface
application method and the trees uninoculated with nitrogen
biofertilization were more effective in decreasing fruit volume.
Generally, trench method with biofertilization especially with
nitrobein bacteria increased fruit volume as compared with surface
method with or without nitrogen biofertilization.

Results and Discussion 125



Table 26 Fruit volume of pomegranate trees as affected by different organic manure sources,
application methods as well as biofertilization during 2003 and 2004 seasons.
A. Effect of organic manure sources, application methods as well as bioferilizers:*

Season

Vanable 2003 2004

Contiol 332 a 414 a
Cattle im 294 ¢ 369 ¢
Poultry m. 304 b 385b
Camel m 284 d 361 d
Surface 289 b 375 b
Trench 318 a 390 a
Control 274 ¢ 362 ¢
Nitrobein 328 a 410 a
Rhizobactrerein 308 b 376 b

* any lwa values sharing an alphabel are not significantly different at 1% level of significance
B. Effect of the interaction between manure sources and application methods:

Season  [Methad — [Control |cattie m. [Poultry m. [camel m.
~2003|Suiface | 320 b 278 f 288 e 269 g
Trench 344 a 309 ¢ 319 b 299 d
2004 |Surface 412 a 362 d 377 ¢ 351 e
Trench 417 a All'e 393 b 371 ¢
C Effect of the interaction between manure sources and bioferlilization
Season Control [cattie m. [Poultry m. [camel m.
2003 |Control 298 e 264 h 278 g 255 i
Nitro. 360 a 317 cd 324 ¢ 311 d
Rhizo. 337 b 300 e 309 d 287 f
2004 {Control 392 d 351 ¢g 365 1 340 h
Nitro 448 a 392 d 415 b 386 d
Rhizo. 404 c 365 f 376 e 358 fg
D. Elfect of the interaction between application methods and biofertilization
Season  [Method  [Control [Nitrobein [Rhizobactrerein
2003|Surface 259 e 314 ¢ 294 d
Trench 289 d 342 a 323 b
2004 |Surface 362 e 393 b 371 d
Trench 361 e 427 a 380 ¢
E. Effect of the interaction between Three-faclor interaction Sources x Methods x Biofertilization
Season  [App. Method Control [Cattle m. [Poultry m. [Camel m.
2003|Surface  [Control 291 jki 245 o 261 n 238 o
Nitro. 347 be 303 hi 305 gh 301 hij
Rhizo. 322 e 287 ki 298 ij 269 mn
Trench Control 305 gh 283 | 295 ijk 272 m
Nitro. 374 a 332d 342 ¢ 321 ef
Rhizo. 352 b 313 fg 321 ef 306 gh
2004|Surface  |Control 390 f 351 k 369 ghi 339 |
Nitro. 444 ab 375 ¢ 390 f 363 jj
Rhizo. 401 de 360 j 373 gh 350 k
Trench Control 394 ef 350 k 360 j 341 |
Nitro. 451 a . 410 ¢ 439 b 408 cd
Rhizo. 406 cd 370 gh 380 f 365 hij

M
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Moreover, table (26-E) reflects the effect of the interaction
among organic manure sources, application method and
biofertilization. It is clear that control trees (treated with garden
fertilization system) with trench application method and nitrobein
gave the highest significant values to the significant level of fruit
volume trees as compared with all treatments under study in the two
seasons (2003 and 2004).

On the other hand, the least values in significant level of fruit
volume were shown when trees treated with cammel manure,
surface method and unfertilized with biofertilization in the first and
second seasons of study. Generally, the control trees which
fertihzed with garden fertilization system with trench application
method and nitrobein nitrogen biofertilization were more effective
in increasing fruit volume than cattle or cammel or poultry organic
manure with surface or trench method with or without
biofertilization.

Our results conincided with those reported by Piatkoweski er

al. (1990) on apple, Gouda (1992) on grape and El Kobbia (1999)
on Washington navel orange.

4.4.1.5. Fruit dry matter percentage:

The data in table (27) deal with the effect of organic manure
(sources and application methods) and biofertilization on fruit dry
matter percentage during both seasons. It is clear from table (27-A)
that the control trees gave the highest significant values of fruit dry
matter percent as compared with the trees fertilized with cattle,
poultry and cammel organic manures. Additionally, trench
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application method increased to significant level fruit dry matter

percent than surface application method in two seasons of study.

Furthermore, nitrobein nitrogen biofertilization induced a
significant increase in dry matter percent of pomegranate fruits as
compared to trees treated with rhizobacterein or uninoculated trees

(control).

Mcanwhile, the effect of the interaction between organic
manure sources and applicatin method is tabulated in table (27-B).
The results showed that highest significant values of fruit dry matter
percent are finding in trench method with control. While, the least
significant values in dry matter percent of fruits as compared to
which found with cammel manure and surface application method
treatment in two seasons of study.

Morecover, table (27-C) reflects the effect of interaction
between organic manure source and biofertilization. It is obvious
that the pomegranate trees which fertilized with garden fertilization
system (control) and inoculated with nitrobein gave the highest
significant values of dry matter percent of fruits. While, all organic
manures used under study (cattle, poultry and cammel) and
uninoculated with nitrogen bacteria decreased the dry matter percent
of pomegranate fruits values to lower significant level. Moreover,
poultry manure with nitrobein treatment was more effective in
increasing the dry matter percent of fruits than cattle or cammel
manure with or without nitrobein or rhizobacterein during two

scasons of study.

Results and Discussion 128



Table 27 Fruit dry matter % of pomegranate trees as affected by different organic manure sources,
application methods as well as biofertilization during 2003 and 2004 seasons.
A. Effect of organic manure sources, application methods as well as biofertilizers:*

Season

Variable 2003 2004

Control 2241 a 29.59 3
Catlle m, 2161 ¢ 2195 ¢
Poultry m 22.04 b 2544 b
Camel m 2155 ¢ 18.67 d
Surface 2179 b 1855 b
Trench 22,01 a 29.27 a
Control 2164 ¢ 2096 ¢
Nitrobeir 2220 a 26.84 a
Rhizobactrerein 2187 b 23.94 b

* any two values sharing an alphabel are not significantly different at 1% level of significance
B. Effect of the interaction between manure sources and application methods:

Season  [Method  |Conirol [cattle m. [Poultry m. [Camel m.
2003(Surtace 2222 b 21.55e 2195 ¢ 2146 (
Trench 2261 a 21.68 d 2214 b 21.63 de
2004 |Surface 2298 e 17.61.g 1942 f 14.20 h
Trench 36.20 e 26.30 ¢ 3146 b 23.14 d
C. Effect of the interaction between manure sources and biofertilization
[Season Control [Cattle m. [Poultry m. |Camel'm.
2003|Control 2218 ¢ 2135 2181 f 21.23j
Nitro. 2268 a 2190 e 2224 ¢ 2198 e
Rhizo 2238 b 2159 g 22.08 d 2143 h
2004|Control 2463 e 19.58 i 2264 f 16.98 k
Nitro. 3399 a 2475 e 2830 ¢ 2031 h
Rhizo, 3014 b 2154 g 2538 d 18.72 j
D. Effect of the interaction between application methods and biofertilization
Season _ [Method [Control [Nitrobein [Rhizobactrerein
2003|Surface 2147 e 2216 a 2176 d
Trench 2182 ¢ 2224 a 21.98 b
2004|Surface 16.48 f 2010 d 19.07 e
Trench 2544 ¢ 33.57 a 2881 b
E. Effect of the interaction between Three-faclor interaction Sources x Methods x Biofertilization
Season __ |App. Method Control [Cattle m. |Poultry m. [Camel m.
2003|Surface  [Control | 22.00 gh 2110 0 21.70 21.05 0
Nitro. 22.43 be 2204 g 2218 f 21.98 ghi
Rhizo. 2222 ef 2150 m 21.95 hi 21.35n
Trench Control | 22.36 cd 21,60 2191 2140 n
Nitro. 2293 a 2175 22.30 de 21.98 ghi
Rhizo. | 2254 b 21.67 ki 22.21 ef 21.50 m
2004(Surface  |Control | 18.91 e 16.85 b 1740 1 1275
Nitro. 2550 b 1817 b 21.25¢ 1549 ¢
Rhizo. | 2451 d 17829 19.60 d 1435 e
Trench Control | 3035 e 2230 e 2788 g 2121 a
Nitro. 4249 e 31.33 a 3535 h 2512 a
Rhizo 3577 f 2525 f 31151 23.08 b
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[n addition, the effect of interaction between application
method and nitrogen biofertilization is tabulated in table (27-D).
This table indicates that trench application method with nitrobein
treatment was more effective in increasing dry matter percent values
than surface or trench method with or without nitrogen
biofertilization used under study. On the other hand, the dry matter
percent values were shown -in control trees with surface application
method during 2003 and 2004 seasons.

Moreover, table (27-E) reflects the effect of the interaction
among organic manure sources, application method and
biofertilization. It is clear that control trees with trench application
method and inoculated with nitrobein gave the highest significant
values as compared to all treatments under study. On the other side,
cattle or poultry or cammel manure with surface method and
uninoculated with nitrogen biofertilization decreased the dry matter

percent of fruits values to the lower significant level.

Generally, poultry manure with trench application method
and nitrobein bacteria were coming to the first effect in increasing
the dry matter percent of pomegranate fruits as compared to cattle or
cammel manure with surface or trench method and with or without
biofertilization through two seasons of study (2003 and 2004).

Our data assure those found by Bhangoo ef al. (1988) on
Tompson seedless grape and those by Goeded (1993) on mango

trees.
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4.4.2. Chemical properties of fruits:

4.4.2.1. Total sugar percentage:

The data in table (28) deal with the effect of organic manure
(sources and application methods) and biofertilization on shoot
growth rate during both seasons. It is clear from table (28-A) that
control trees gave the highest significant values of total sugar
percentage in juice of fruits as compared with cattle or poultry or
cammel manure without chemical fertilization. Cammel manure did
not significantly affect total Sugar percentage. Poultry manure gave
the best significant values of total sugar as compared with cattle or
cammel organic manure.

Moreover, trench application method for organic manure was
more effective in increasing total sugar than surface method.
Furthermore, nitrobein bacteria induced a highly significant increase
In total sugar as compared with rhizobacterein, which ranked second
in this study. While, unioculated trees with nitrogen biofertilization
gave the least values of total sugar in two seasons of study.

Meanwhile, the effect of the interaction between organic
manure sources and applicatin method is tabulated in table (28-B). It
can be stressed that the control trees with trench application method
gave the highest significant values of total sugar as compared to the
other treatments in this interaction treatments. While, the least
significant values of total sugar of pomegranate fruits were found in
cammel manure with trench application method. Generally, poultry
organic manure with trench method was more effective in
increasing total sugar than cattle or cammel manure with two
application methods.
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Table 28. Total sugar % of pomegranate fruits as affected by different organic manure sources,
application methods as well as biofertilization during 2003 and 2004 seasons.
A. Effect of organic manure sources, application methods as well as bioferilizers:*

Season

Variable 2003 2004

Control 12.66 a 12.83 a
Cattle m. 976 c 9.06 ¢
Poultry m. 1087 b 1079 b
Camel m 846 d 833 d
Surface 1038 b 976 b
Trench 10.49 a 10.75 a
Control 871 ¢ 8.32¢c
Nitrobein 11.89 a 11.82 a
Rhizobaclrerein 1071 b 1062 b

" any twn values sharng an alphabel are not significantly different at 1% level of significance
B. Effect of the interaction between manure sources and application methods:

Season  |Method  [Control [cattle m. [Poultry m. [camel m.
2003|Surface 1222 b 10.00 e 10.73 d 8574g
Trench 13.09 a 9.51 f 11.01 ¢ 8.35 h
2004 |Surface 1184 b 897 f 1013 d 8.08 h
Trench 13.82 a 9.14 e 11.46 ¢ 858 g
C. Effect of the interaction between manure sources and bioferlilization
Season Control [Cattle m. [Poultry m. [camel m.
2003 |Control 1121 e 833 8.81i 6.50 k
Nitro. 14.00 a 10.97 f 1246 ¢ 10.13 g
Rhizo. 12.76 b 9.97 h 11.36 d 8751
2004 |Control 1041 f 7.26 k 8.91i 6.70 1
Nitro 14.56 a 1055 e 1257 ¢ 959¢g
Rhizo. 13.53 b 9.36 h 10,90 d 8.70 j

Season  [Method .[Control [Nitrobein [Rhizobactrerein
2003(Surface 9.00 d 1145 b 1069 c
Trench 842 e 12.32 a 10.73 ¢
2004 |Surface 787f 1112 b 10.28 d
Trench 877 e 12.52 a 10.96 ¢

D Effect of the interaction belween application methods and biofertilization

E Effect of the interaction between Three-factor interaction Sources x Methods x Biofertilization

W

Season  |App. Method Control [cattle m. [Poultry m. [Camel m.
2003|Surface |Control | 11.00 i 9.00 0 9010 700r
Nitro. 1350 b 10.67 j 1190 f 9.75 m
Rhizo. 1217 e 10.33 | 11.29 h 8950
Trench Contral | 11.41g 767 q 8.60 p 6.00 s
Nitro. 14.50 a 1127 h 13.02 d 10.50 k
Rhizo. 13.35¢c 9.60 n 1143 g 8.55 p
2004|Surface  |Control 9.41 de 710 b 8.41 ef 655 h
Nitro. 1367 b 10.10 b 11.52 fg 9.18 be
Rhizo. 12.44 cd 971 fg 10.45 cd 8.50 de
Trench Control | 11.40 de 7.42 de 9.40 fg 6.85a
Nitro. 15.44 de 11.01 a 1361¢9 10.00 a
Rhizo. 14.61 ef 9.00 ef 11.35 ef 889 b
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Moreover, table (28-C) reflects the effect of interaction
between organic manure source and biofertilization. Table (28-C)
cxpressed that control trees treated with nitrobein gave the beast
result in significant level of total sugar percent of pomegranate
fruits as compared with cattle or poultry or cammel manure with or
without nitrogen biofertilization. On the other hand, the least values
of total sugar percent were found in cammel manure with
uninoculated with nitrogen biofertilization treatment,

In addition, the effect of interaction between application
method and nitrogen biofertilization is tabulated in table (28-D). It
is indicated that trench application method and nitrobein treatment
induced the highest significant values of total sugar percent of
pomegranate fruits. In contrast, the least values in significant level
of total sugar percent were shown in unfertilized with
biofertilization trees (control). Generally, nitrogen biofertilization
(nitrobein and rhizobacterein) with surface or trench application
method improved total sugar percent in juice of fruits than
uninfected trees (control) with biofertilization and surface or trench
application method in two seasons of study.

Moreover, table (28-E) reflects the effect of the interaction
among  organic manure  sources, application method and
biofertilization. It is clear - that control trees fertilized by trench
method and fertilized with nitrobein bacteria gave the highest
significant values of total sugar percent of pomegranate fruit juice
as compared to all treatments under study. On the other side,
cammel  manure with uninoculated trees  with  nitrogen
biofertilization and surface or trench method gave the least values of
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total sugar of pomegranate fruits than other treatments. Generally,
the trees treated according to control combined with surface or
trench  application method and fertilized with nitrogen
biofertilization with nitrobein or rhizobacterein bacteria increased

total sugar percent than all organic manures under study in the two
seasons of study.

Our date coincided with those of Sermann et al. (1975) on
vines and Rabh et al. (1993) on balady mandarin.

4.4.2.2. Total soluble solids:

The data in table (29) deal with the effect of organic manure
(sources and application methods) and biofertilization on total soluble
solids (TSS) during both seasons. It is clear from table (29-A) that
the trees which treated with garden fertilization system (control)
gave the highest significant values of total soluble solids (TSS) as
compared to poultry, cattle or cammel manure treatments. While,
the least significant values of TSS of fruits were foud in cammel

manure treatments.

Generally, the best results in total soluble solids (TSS) were
found in the control trees which fertilized with garden manure
system and the trees which treated with poultry manure,
respectively, during the two seasons of study. Besides, trench
application method was more effective in increasing total soluble
solids (TSS) of pomegranate fruits than surface method in two
seasons of study.
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Table 29. Total soluble solids (TSS)
sources, application method
A. Effect of organic manure source

Season

Variable 2003 2004

Control 14.06 a 16.78 a
Catlle m 1083 ¢ 1244 ¢
Poultry m 1211 b 1422 b
Camel m. 989d 1167 d
Surface 1161 b 1297 b
Trench 11.83 a 14 58 a
Control 1013 ¢ 12.04 ¢
Nilrobein 13.00 a 1513 a
Rhizobactrerein 12.04 b 1417 b

* any two valu,

es sharing an a

Iphabet are not signifi

canlly different at 1% level of significance

% of pomegranate fruits as affected by different organic manure
s as well as biofertilization during 2003 and 2004 seasons.
s, application methods as well as biofertilizers-*

B. Effect of the interaction belween manure sources and application methods:
Season _ [Method — [Control [Cattle m. [Poultry m. [Camelm.
2003|Surface 13.78 b 11.00 e 11.89d 9.78 h
Trench 14.33 a 10.67 f 12.33 ¢ 10.00 g
2004 |Surface 1611 b 1133 g 1367 d 10.78 h
Trench 17.44 a 13.56 e 1478 ¢ 12.56 f
C. Effect of the interaction between manure sources and biofertilization
Season Control [Cattie m. [Poultry m. [Camelm.
2003{Control 1250 d R 1067 g 817
Nitro. 15.50 a 12.00 e 1317 ¢ 1133 1
Rhizo. 1417 b 11.33 12.50 d 10.17 h
2004|Control 1467 d 11.00 j 1267 h 9.83/k
Nitro. 18.00 a 13.67 f 1550 ¢ 13.33 g
Rhizo. 1767 b 12.67 h 14.50 e 11.83)
D. Effect of the interaction between application methods and biofertilization
Season _ [Method [Control [Nitrobein [Rhizobactrerein
2003|Surface 10.08 e 1292 b 11.83 d
Trench 1017 e 13.08 a 1225 ¢
2004 |Surface 11.08 f 1433 ¢ 13.50 d
|Trench 13.00 e 15.92 a 1483 b
E. Effect of the interaction between Three-factor interaction Sources x Methods x Biofertilization
Season  |App. Method Control |Catlle m. [Poultry m. [camel m.
2003|Surface [Control | 1233 f 9331 1067 i 8000
Nitro. 1533 b 1233 f§ 1267 e 11.33 h
Rhizo. 1367 d 11.33 h 12.33 f 10.00 k
Trench Control | 1267 e 9.00 m 10.67 i 833 n
Nitro. 1567 a 1167 g 1367 d 11.33 h
. Rhizo, 14.67 ¢ 11.33 h 1267 e 10.33 j
2004|Surface  [Control | 13.67 i 967 r 12.00 n 9.00 s
Nitro. 1733 ¢c 12,67 | 15.00 f 1232 m
Rhizo. 1733 ¢ 1167 o 14.00 i 11.00 p
Trench Control | 1567 e 1233 m 13.33 k 10.67 q
Nitro 18.67 a 1467 g 16.00 d 1433 h
Rhizo 18.00 b 13.67 j 15.00 f 12,67 |
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Furthermore, nitrobein nitrogen biofertilization gave the best
results in significant increase of total soluble solids (TSS) as
compared with trees inoculated with rhizobacterein which is coming
in the second level. While, the pomegranate trees, which were
uninoculated with nitrogen biofertilization was of the lowest effect
in this study.

Meanwhile, the effect of the interaction between organic
manure sources and applicatin method is tabulated in table (29-B).
The control trees with trench application method treatment was
more effective in increasing to the significant level in total soluble
solids (TSS) in fruits as cbmpared to the other treatments under
study 1in this interaction.

On the other hand, the least significant values of total soluble
solids (TSS) were found with cammel organic manure and surface
method treatment. Moreover, poultry manure with surface method
treatments was more effective in increasing total soluble solids
(TSS) in fruits than cattle or cammel manure with surface or trench
application method.

Moreover, table (29-C) reflects the effect of interaction
between organic manure source and biofertilization. It is obvious
from table (29-C) that the control pomegranate trees gave the
highest significant values to significant level of total soluble solids
(TSS). On the other hand, the least significant values of total soluble
solids (TSS) were found in the trees which treated with cammel
organic manure and uninoculated with nitrogen bacteria. Generally,
the trees fertilized with poultry manure and nitrobein were coming
in the second level in increasing total soluble solids. Moreover,
nitrogen bacteria induced an increase in total soluble solids (TSS)
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trees fertilized with all organic manures especially poultry manure.

In addition, the effect of interaction between application
method and nitrogen biofertilization is tabulated in table (29-D).
Pomegranate trees which treated with trench method and inoculated
with nitrobein nitrogen biofertilization gave the highest significant
values of total soluble solids (TSS). In the contrast, surface
application method and rhizobacterein were more effective in
decreasing to the significant level total soluble solids (TSS) trees.
Generally, trench method with biofertilization increased total
soluble solids (TSS) trees 3specially with nitrobein bacteria as
compared with surface method with or without nitrogen
biofertilization.

Moreover, table (29-E) reflects the effect of the interaction
among organic manure - sources, application method and
biofertilization. It is clear that control trees which treated with
garden fertilization system with trench application method and
nitrobein gave the highest significant values of total soluble solids
(TSS) in fruits as compared with all treatments under study in the
two seasons (2003 and 2004). Moreover, the least values in
significant level of total soluble solids (TSS) trees were shown
when trees treated with cammel manure, surface method and
unfertilized with biofertilization. Generally, poultry manure with
trench application method and nitrobein were more effective in
increasing total soluble solids (TSS) trees than cattle or cammel
organic manure with surface or trench method and inoculated with
or without biofertilization.

Generally, poultry manure with trench application method
and nitrobein bacteria were coming to the first effect in increasing

__U%
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the total soluble solids percentage of pomegranate fruits as
compared to cattle or cammel manure with surface or trench method
and with or without biofertilization through two seasons of study
(2003 and 2004).

Our findings assured those by Gasanov (1984) and Abu Grah
(2004) on persimmon and Kalu-Singh et al. (1984) on mango.

4.4.2.3. Acidity percentage:

The data in table (30) deal with the effect of organic manure
(sources and application methods) and biofertilization on acidity
percentage during both seasons. It is clear from table (30-A) that the
control trees gave the highest significant values of acidity in fruit
juice as compared with manure sources cattle, poultry or cammel
through two successive seasons of study. In the same time, trench
method for manure sources gave the highest significant values of
acidity in fruit juice as comparing with surface method in two
seasons of study (2003 and 2004). In the other side, concerning the
values of fruit acidity percent in biofertilization treatments, the data
shoed that the nitrobein bacteria treatment gave the highest
significant values in this subject comparing with rhizobacterein or
control. In addition, rhizobacterein treatment gave the best values of

acidity percent above control treatments.

Meanwhile, the effect of the interaction between organic
manure sources and applicatin method is tabulated in table (30-B).
the highest acidity was found with trench method when combined
with the control. While, the least significant values of acidity in fruit
juice are finding with cammel manure and surface application
method in two seasons of study.
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Table 30 Titratable acidity

% of pamegranate fruits as affected b
application methods as well as biofertilization during 200

y different organic manure sources,
3 and 2004 seasons.

A. Effecl of organic manure sources, application methods as well as biofertilizers*

B. Effect of the interac

Season

Variable 2003 2004
Control 27.56 a 2406 a
Catlle m 1948 ¢ 1392 ¢
Poultry m 2096 b 14,52 b
|Camel m, 18.27 d 1249 d
Surface 18.85 b 1340 b
Trench 24,28 a 19.09 a
Control 18.16 ¢ 1321 ¢
Nitrobein 2408 a 18.47 a
Rhizobactrerein 2246 b 17.06 b
" any two values sharing an alphabet are not

significantly different at 1% level of significance

tion between manure sources and application methods:

Season  [Method  [Control [Cattie m. [Poultry m. [Camelm.
2003|Surface 22.56 ¢ 17.65 g 18.72 f 16.48 g
Trench 3256 a 21.30d 23.20 b 2006e |
2004 |Surface 1867 b 1195 g 1256 1043 h
Trench 29.44 15.88 d 16.49 ¢ 14.55 eJ
C. Effect of the interaction between manure sources and biofertilization
Season Control [Cattie m. [Poultry m. |Camel m.
200%|Control 2267 d 16.27 i 18.05 h 15.64 |
Nitro 31.00 a 2168 e 2325 ¢ 20,40 f
Rhizo. 29.00 b 2049 f 2159 e 18.78 g
2004 (Control 2017 ¢ 11.38 10.80 k 10.48 |
Nitro 26.67 a 1584 e 17.03d 1435 h
Rhizo. 2533 b 14.53 g 15.74 f 12.64 |
D. Effect of the interaction between application methods and biofertilization
Season _ [Method  [Control [Nitrobein [Rhizobactrerein
2003 [Surface 1599 f 21.29 ¢ 19.28 e
Trench 2032 d 26.88 a 2564 b
2004|Surface 10.59 f 15.62.d 1398 e
Trench 15.82 ¢ 21.32 a 2014 b

E. Effect of the interaction between Three-fact

or interaction Sources x

Methods x Biofertilization

Season _ |App. Method Control [Cattle m. [Poultry m. [Camel'm.

2003|Surface  [Control 1767 p 15.00 1 16.50 r 14.78 u
Nitro. 26.00 d 19.70 k 21.00 j 18.44 n

Rhizo. 2400 f 18.25 o 1867 m 16.22 s

Tiench Control | 2767 ¢ 1753 q 19.60 | 16.50 r
Nitro. 36.00 a 2366 g 2550 e 22.35 i

Rhizo. 34.00 b 2272 h 2451 e 21.33 j

2004|Surface  [Control 1467 j 9.271 10.00 s 843 u
Nitro. 2167 d 13.92 k 14.67 j 1224 p

Rhizo. 19.67 e 12.66 n 13.00 m 10.60 r

Trench  [Control| 2567 ¢ 13.49 | 11.60 q 1253 0
Nitro. 3167 a 17.76 h 19.40 1 16.46 |

Rhizo, 31.00 b 16.40 i 18.47 g 14.67 j
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Moreover, table (30-C) reflects the effect of interaction
between organic manure source and biofertilization. It is obvious
that the pomegranate trees which fertilized with garden fertilization
as a control with nitrobein biofertilization gave the highest
significant values of fruit acidity of trees in two seasons of study.
On the other hand, the least significant values in this subject were
shown in cammel organic manure with uninoculated with nitrogen

biofertilization (control) trees.

In addition, the effect of interaction between application
method and nitrogen biofertilization is tabulated in table (30-D).
Pomegranate trees treated with trench application method and
nitrobein nitrogen biofertilization induced a significant increase in
fruit acidity percent than the other treatments in two seasons of
study. Moreover, the control trees which applied with organic
manures with surface method gave the least significant values of
fruit acidity percent. Generally, nitrogen biofertilization with
surface or trench application method improved the fruit acidity
percent of pomegranate trees than control trees with surface of
trench method.

Moreover, table (30-E) reflects the effect of the interaction
among organic manure sources, application method and
biofertilization. It is clear that highest significant values of fruit
acidity were found in control with trench and nitrobein treatment.
The least significant values of fruit acidity were found in the trees
treated with cammel manure with surface application. Generally,

poultry, cattle and the control trees improved the acidity in juice of
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pomegranate fruits especially with trench application method and
nitrobein nitrogen biofertilization.

The obtained results go firmly with those of Silva (1998) on
mango trees, Zavaleto-Beckler ef al. (2001) and Salama (2002) on
balady mandarin.

4.4.2.4. TSS: acidity ratio:

The data in table (31) deal with the effect of organic manure
(sources and application methods) and biofertilization on TSS:
Acidity ratio during both seasons. It is clear from table (31-A) that
the pomegranate trees treated with poultry manure gave the highest
significant values of TSS: acidity ratio in two seasons of study. In
contrast, the least significant values of pomegranate trees were
found when trees treated with control. F urthermore, when
concerning the application method, the surface method gave the best
TSS: acidity ratio as compared with trench. In addition, nitrobein
nitrogen biofertilization increased TSS: acidity ratio values than
rhizobacterein or control treatments.

Meanwhile, the effect of the interaction between organic
manure sources and applicatin method is tabulated in table (31-B). It
i1s clear that the surface application method with organic manure
sources (cattle, poultry, cammel and control) gave the highest
significant values of TSS: acidity ratio of pomegranate trees than
trench method with organic manure sources. Beside, trench method
with control gave the least significant values of TSS: acidity ratio of
pomegranate trees for the two seasons of study.
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Table 31 Titratable acidity: TSS of pomegranate fruits as affected by different organic manure sources,
application methods as well as biofertilization during 2003 and 2004 seasons.
A. Effect of organic manure sources, application methods as well as biofertilizers:*

Season

Variable 2003 2004

Control 05b 0.7c
Cattle m. 06a 09b
Poultry m. 06 a 10a
Camel m. 05b 09b
Surface 06 a 1.0 a
Trench 05b 08 b
Control 06a 1.0a
Nitrobein 06 a 09b
Rhizobactrerein 05b 09b

* any two values sharing an alphabel are not significantly different at 1% level of significance.
B. Effect of the interaction between manure sources and application methods:

Season _ [Method  [Control |Cattie m. [Poultry m. [camel m.
2003|Surface 06 a 06 a 06 a 06 a
Trench 0.4 c 05b 05b 05b
2004|Surface 08d 09c 11a 10b
Trench 06 d 09c 09c 09c
C. Eftect of the interaclion between manure sources and biofertilization
Season Control [Cattle m. |Poultry m. [Camel m.
2003 Control 06 a 06 a 06 a 05b
Nitro. 05b 06 a 06 a 05b
Rhizo 05b 05b 06 a 05b
2004 |Control 08d 1.0b 11a 10b
Nitro 07e 09c 09c 09¢
Rhizo. 07e 08d 09c 10b
D. Effect of the interaction between application methods and biofertilization
Season  [Method  [Control [Nitrobein [Rhizobactrerein
2003 |Surface 06 a 06 a 06 a
Trench 05b 05b 05b
2004|Surface 11a 09b 08hb
Trench 09b 08 c 08c
E. Effect of the interaction belween Three-factor interaction Sources x Methods x Biofertilization
Season |App. Method Control . |Cattle m. [Poultry m. [Camel m.
2003|Surface  |Control 0.7 a 06b 0.7 a 05¢c
Nitro. 06 b 06 b 06 b 06b
Rhizo. 06b 06 b 06b 06 b
Trench Control 05¢c 05¢c 06 b 05c
Nitro. 04d 05¢c 05¢c 05¢
Rhizo. 04d 05 ¢ 05¢c 05¢c
2004|Surface  |Control 09d 1i1b 1.2 a 11b
Nitro 08e 09d 10c 10c
Rhizo 08e 08e 11b 10c
Trench Control 06 f 09d 1.1b 09d
Nitro. 06 f 08e 08 e 09d
Rhizo. 06 f 08e 08e 09d
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Moreover, table (31-C) reflects the effect of interaction
between organic manure source and biofertilization. It is obvious
from table (31-C) that poultry and cattle manure with uninfected
with nitrogen biofertilization treatments gave the highest significant
values of TSS: acidity ratio of pomegranate trees. On the other
hand, the trees fertilized with garden system (control) and treated
with nitrobein and rhizobacterein gave the least significant values of
TSS: acidity ratio of the two seasons of study.

In addition, the effect of interaction between application
method and nitrogen biofertilization is tabulated in table (31-D).
Surface application method and control treatment induced the
highest significant values of TSS: acidity ratio of pomegranate
fruits. In contrast, the least significant values of TSS: acidity ratio
were shown in trench method with nitrobein and rhizobacterein in
nitrogen biofertilization.

Moreover, table (31-E) reflects the effect of the interaction
among  organic manure  sources, application method and
biofertilization. It is clear that the trees treated with poultry organic
manure and surface method and unfertilized with biofertilization
treatment gave the highest significant values of TSS: acidity ratio of
pomegranate trees. On the opposite, the control trees applied with
trench method and fertilized with nitrobein and rhizobacterein
bacteria gave the least significant values of TSS: acidity ratio of
pomegranate trees in the first and second seasons of study.
Generally, the trees which treated with garden fertilization as a
control and the trees which treated with organic manure sources
with surface application method with or without nitrogen
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biofertilization gave the highest significant values of TSS: acidity
ratio of pomegranate trees than the same treatments with trench
application method.

Generally, the trees fertilized with garden system as a control
with trench and inoculated with nitrobein bacteria treatment gave
the highest significant yield and fruit quality of pomegranate trees
as compared to all treatments under investigation. The least values
of yield and fruit quality were obtained with cammel manure with
surface  mecthod and uninoculated nitrogen biofertilization.
Generally, the pomegranate trees which were grown in calcareous
soil and treated with mixed organic manure (40 kg/tree from
cammel, cattle and poultry manure) with trench application method
and nitrobein nitrogen biofertilization increased vegetative growth,
yield, physical or chemical properties. These results are in
agreement with the findings of Rabeh (1993) on Balady mandarin,
Huang et al. (1995), El-Kobbia (1999) and Song et al. (1999) on
Washington navel orange and Fuji apple, Abou-Grah (2004) on

Persimmon tree.

Results and Discussion 144



