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ABSTRACT

The current study was carried out at the Fields belongs of Horticulture Department, Collage of Agricultural
Engineering Science, University of Baghdad, Al-Jadiriyah for the spring season 2016 -2017 to study the effect
for inoculation mycorrhizae and folair application with bio stimulators and their interaction in the growth
characters of (local okra ptera). A factorial experiment (2x 3 x 2) in randomized complete block design
(RCBD), the experiment included (12) treatment Distributed in three replicates. The three factors used in this
experiment included . The inoculation with control (C) Mycorrhizae ( M ), Biozyme (B ) (B1 2cm3.L1), (B2
4cmt-L1) |, Phosphalas (P) (P 2cmé.Lt), (M +B1),(M+B2),(P+M),(P+B1),(P+B2),(M+P+B1),(M+
P + B2). The data were analyzed according to the design followed and the mean was tested by the lowest
significant difference at 0.05%. The results showed a significant increase in the studied traits . The results
showed that the three factors and their interactions had significant effects on most of the growth characters
measured. The inoculation with the Mycorrhizae , Biozyme and Phosphalas was superior in giving higher
values of plant height (M1B2P1) 120.00 cm, Main branches number per plant 13.00, number of leaves 197.0
(Leaf .plant 1), leaf area 394.0 (dcm2. Leaf ), fresh weight of vegetative 3200 (kg. plant?) Dry weight of
vegetative 209.0 ( g . plantl), number of nodules on the stem 41.33 (nod. plant 1), relative chlorophyll content
(SAPD) respectively. The M1B2P0 combination treatment recorded the highest values of secondary branches
number per plant 10.33. The M1B1PO0 treatment recorded the highest values of diameter of stem 4.03 (cm).
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INTRODUCTION
Abelmoshus esculentus L. belongs to the
Malvaceae family, one of the important
summer vegetable crops in lIrag, which is
characterized as one of vegetable crops whose
seeds are highly desirable in Iraq. The okra is
grown for the purpose of green corns that are
eaten after cooking or dried, frozen, cooked
and then cooked. The original habitat of okra
is the region of Abyssinia, Eritrea, Central
Africa, Sudan and Egypt , and from there it
moved to the Mediterranean basin, India and
the Arabian Peninsula. Okra plant is a good
source of nutrients, carbohydrates and proteins
. Each cloud of fresh coriander contains 88.9%
water and 36 calories, 2.4% protein, 6.7% ,
0.051% phosphorus, 0.092% carbohydrate,
and riboflavin and thiamine, vitamin C (20)
.The microorganisms are spread in all types of
soils and in a wide range of ecosystems,
extending to the desert, tropical, forest,
aquatic, and soils (10). It was studied decades
ag. Bio-fertilizers are important factors that
provide the plant with the need for nutrient
elements by changing the form of unavarable
to available from, which contributes to reduce
the need of the plant for chemical fertilizers by
25% and reduce the costs of agricultural
operations (8), (11). In a study conducted by
(14). found that the use of the microorganism
in the inoculation of potato tubers led to a 20%
increase in plants. The wuse of organic
compounds and extracts contributes to the
improvement of plant growth due to its
nutrient components such as Nitrogen,
Treatments

1-The control (C)

2-Mycorrhizae (M) 6-M +B1
3-Biozyme (2 cmd . L'1)(B1) 7-M + B2
4-Biozyme (4 cm3. L) (B2) 8-P+M

Study characters

1- Plant height (cm)

2- Main branches of number per plant
(branch . plant1 ).

3- Secondary branches of number per plant
(branch . plant 1)

4- Number of leaves ( Leaf .plant 1).

5- Leaf area (dcm?. Leaf)

6- Fresh weight of Vegetative (kg . plant?)
plant?).

7- Dry weight of Vegetative (g . plant?)
8-Diameter of Stem (cm) .

5- Phosphalas (2 cm3. L) (P)

Phosphorus, Potassium, Iron, Copper, Boron,
Zinc, etc. (22), as well as because they contain
many plant hormones such as  Auxin,
Gibberellins and Cytokinin (21) and plant
growth vegulalators organizations have a
significant role in the physiological processes
that relate to plant growth and harvest, plant
growth regulators (7). Biozyme and
Phosphalas are industrial products containing
various growth regulators The aim of the
experiment was to determine the extent of the
response of the bamia crop to the inoculation
with mycorrhizae and folair application with
Biozyme and Phosphalas in the growth
vegetative characteristics.

MATERIALS AND METHODS

The research was carried out in the fields of

Horticulture Department , College of
Agricultural  Engineering  University  of
Baghdad / Al-Jadriya Compus at Spring

season 2016 -2017 to study the effect of
inoculation with mycorrhizae and folair
application with bio stimulators and their
interaction on the growth and quantitative and
qualitative yield of the (local okra ) . The
seeds of the okra were planted in the field
during the month of March on rows with
distance of 30 cm between plants and 75 cm
between rows, the length of the rows was 3 m
with 10 plants included , followed the design
of (RCBD). The experiment included (12)
treatment distributed to three replicates [17] .
The plants were sprayed after three weeks of
planting and after two weeks.

9-P+B1

10-P + B2
11-M+P +
12-M+P +B2

9-The number of nodules on the stem (nod .

plant-1) .

10- Total chlorophyll estimation ( SPAD)

RESULTS AND DISCUSSION

Plant height (cm)

It was clear from table 1 that there was a

significant increase in plant height due to the

inoculation with the mycorrhizae. Inoculation

(M1) recorded higher values for plant height

(111.94 cm) than that for non-inoculated

plants (104.06 cm). Also, treatment with

(Biozyme) resulted in significant increase in
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plant height especially at 2 cm . L1 (B1) ,
109.75 cm compared to 105.17 cm for the
control . Treatment with the Phosphalas (P1)
recorded significant increase in plant height of
112.22 cm while in control treatment the plant
height was 103.78 cm. For the interaction
between the inoculation with mycorrhizae and
folair application with the Biozyme (M1B2)
combination treatment was superior and it
gave the highest value in plant height (114.
50 cm) , while in control treatment the plant
height was (99.33 c¢cm). In the same way, for
interaction between the inoculation with the
mycorrhizae and the spray with the

Phosphalas  (M1P1) combination treatment
resulted in height plants with an average plant
height of 118.22 cm in compare to that for the
control MOPO (101.89 cm) . Also the (B2P1)
combination treatment, interaction between
Biozyme and the Phosphalae, gave the highest
plant height (112.00 cm), while the control
treatment gave the lowest plant height (98.00
cm). Interaction among the three factors has
also significant effect. The (M1B2P1)
combination treatment resulted in higher
plants with an average of 120.00 cm) compare
to( 91.67 )cm for the control treatment
(M0BOPO0)

Table 1. Effectof Mycorrhizae, spray with Biozyme and Phosphalas on the plant height
(cm) of okra cv. Ptera

P B Mo Mz BxP Average
Bo 91.67 104.33 98.00 103.78
Po B1 107.00 117.57 107.17
B2 110.67 103.67 106.17
Bo 107.67 117.00 112.33 112.22
P1 B1 103.67 109.00 112.33
B2 104.00 120.00 112.00
L.S.D 0.05 5.73 4.05 2.34
MxP
Po 101.89 105.67 L.S.D0.05 3.31
P1 106.67 118.22
MxB
Bo 99.33 111.00 105.17
B1 109.17 110.33 109.75
B2 103.67 114.50 109.09
L.S.D 0.05 4.05 2.87
Average 104.06 111.94
L.S.D 0.05 2.34

2- Main branches number of per plant

Table 2 demonstrates the significant effect of
the inoculation with the mycorrhizae on the
main branches number per plant . The
inoculation treatment (M1) resulted in higher
main branches number of per plant (9.50) than
that for the control (7.11). Also for the
Biozyme treatments effects, 4cm . L1 (B2)
treatment recorded the highest of main
branches number per plant (9.00) in compare
to( 7.42) for the treatment (B1) . Spraying the
Phosphalas on plants have also promoting
effect on main branches number per plant .
Higher of main branches number of per plant
was recorded at (P1) treatment (9.56) in
compare to (7.06) for the control (PO). It was
obvious from the same table that the
interaction between the mycorrhizae and spray
with the Biozyme significantly increased of
main branches number of per plant . At the
M1B2 combination treatment, the main
branches number of per plant was (10.50)
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while main branches number per plant at the
control was much lower (7. 00). With regard to
the effect of the combination between the
mycorrhizae and the Phosphalas significant
effect was also noticed the M1P1combination
treatment recorded the highest main branches
number of per plant (11.11) while the control
treatment recorded the lower main branches

number of per plant (6.22). For the
combination between Biozyme and the
Phosphalas  treatments increased  main

branches number of per plant (10.50) while
the (B1P0) treatment the lower main branches
number of per plant (6.67) . As for other
parameter measured, the number of leaves
was affected by the combination among the
three factors. The M1B2P1 combination
treatment was superior in giving the highest
main branches number of (13.00) the least
main branches number of per plant was at
the control treatment MOBOPO (4.67).
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Table 2. Effectof Mycorrhizae, spray with Biozyme and Phosphalas in the main branches
number of per plant! of okra cv. Ptera

P B Mo Mz BxP Average
Bo 4.67 9.33 7.00 7.06
Po B1 9.00 11.00 6.67
B2 7.00 6.33 7.50
Bo 7.00 9.33 10.00 9.56
P1 B1 7.00 8.00 8.17
B2 8.00 13.00 10.50
L.S.D 0.05 1.49 1.05 0.61
MxP
Po 6.22 8.00 L.S.D 0.05 0.86
P1 7.89 11.11
M x B
Bo 7.00 7.83 7.42
B 6.83 10.17 8.50
B2 7.50 10.50 9.00
L.S.D 0.05 1.05 0.74
Average 7.11 9.50
L.S.D 0.05 0.61
3- Secondary branches number per plant?! number per plant at the control was much

Table 3 demonstrates the significant effect of
the inoculation with the mycorrhizae on the
main branches number per plant The
inoculation treatment (M1) resulted in higher
secondary branches number of per plant
(7.28) than that for the control (5.28) (MO) .
Also for the Biozyme treatments effects, 2cm .
L1 (B1) treatment recorded the highest of
secondary branches number per plant (7.17) in
compare to(4.83) for the treatment (BO) .
Spraying the Phosphalas on plants have also
promoting effect on secondary branches
number  per plant. Higher of secondary
branches number per plant was recorded at
(PO) treatment (6.39) in compare to (6.17) for
the (P1) treatment . It was obvious from the
same table that the interaction between the
mycorrhizae and spray with the Biozyme
significantly increased of seconary branches
number per plant . At the M1B1 combination
treatment, the secondary branches number
per plant was (8.33) while secondary branches

lower (3.83) . With regard to the effect of the
combination between the mycorrhizae and the
Phosphalas significant effect was also noticed
the M1P1combination treatment recorded the
highest secondary branches number per plant
(7.56) while the control treatment recorded the
lower secondary branches number per plant
(4.78). For the combination between Biozyme
and the Phosphalas treatments increased
secondary branches number per plant
recorded the highest (8.67), while the control
treatment  recorded the lower secondary
branches number per plant (3.67). As for other
parameter measured, secondary branches
number of was affected by the combination
among the three factors The M1B2P0
combination treatment was superior in giving
the highest secondary branches number of
(10.33) the least secondary branches number
per plant was at the control treatment
MOBOPO (3.00).

Table 3. Effectof Mycorrhizae spray with Biozyme and Phosphalas in the sacandary
branches number of per plant?! of okra cv. Ptera

P B Mo Mz BxP Average
Bo 3.00 4.33 3.67 6.39
Po B1 4.67 7.00 8.67
B2 7.00 10.33 6.83
Bo 5.00 6.33 6.00 6.17
P1 B1 6.33 7.33 5.67
B2 4.67 9.00 6.83
L.S.D 0.05 1.54 1.09 0.63
M x P
Po 4.78 5.78 L.S.D0.05 0.89
P1 7.00 7.56
MxB
Bo 3.83 5.83 4.83
B1 6.00 8.33 7.17
B2 6.00 7.67 6.83
L.S.D0.05 1.09 0.77
Average 5.28 7.28
L.S.D0.05 0.63
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4-Number of leaves (leaf. Plant?)

Table 4 demonstrates the significant effect of
the inoculation with the mycorrhizae on the
total number of leaves. The inoculation
treatment (M1) resulted in higher number of
leaves per plant (180.3) than that for the
control (132.2). Also, for the Biozyme
treatments effects, 4cm . L1 (B2) treatment
recorded the highest number of leaves (167.
3) in compare to( 147.5) leaves .plant-for the
control ( BO) . Spraying the Phosphalas on
plants have also promoting effect on total
leaves number. Higher *number of leaves per
plant was recorded at (P1) treatment (162.7) in
compare to (149. 9 leaves . plant ~ 1) for the
control . It was obvious from the same table
that the interaction between the mycorrhizae
and spray with the Biozyme significantly
increased number of leaves. At the M1B1
combination treatment, the total number of
leaves per plant was (189. 8) while the number

at the control was much lower (166 . 8 leaf.
Plant!) .. With regard to the effect of the
combination between the mycorrhizae and the
Phosphalas significant effect was also noticed
the M1P1lcombination treatment recorded the
highest number of leaves (183. 4) which did
not differ from the MI1P0 combination
treatment, while the control treatment recorded
the lower number of leaves per plant (122.6) .
For the combination between Biozyme and the
Phosphalas treatments increased significantly
leaves number per plant (171.8) while the
control treatment was are the lower number of
leaves per plant (141.0) . As for other
parameter measured ,the number of leaves
was affected by the combination among the
three factors . The M1BOPO combination
treatment was superior in giving the highest
number of leaves 197.0 the least number of
leaves was at the control treatment MOBOPO
(84.0).

Table 4. Effectof Mycorrhizae , spray with Biozyme and Phosphalas on total number of

leaves per plant (Leaves. Plant 1) of okra cv. Ptera
B

P Mo My BxP Average
Bo 84.0 198.0 141.0 149.9
Po B1 152.3 182.7 145.8
B2 129.7 162.0 162.8
Bo 126.7 171.7 167.0 162.7
P1 B1 154.0 171.7 149.2
B2 146.7 197.0 171.8
LS.D 0.05 21.52 15.21 8.78
MxP
Po 122.6 177.2 L.S.D 0.05 12.42
P1 141.9 183.4
Mx B
Bo 128.2 166.8 147.5
B 118.2 189.8 154.0
B2 150.3 184.3 167.3
L.S.D 0.05 15.21 10.76
Average 132.2 180.3
L.S.D 0.05 8.78

5- Leaf area (Dcm? .plant 1)

Table 5 demonstrates the significant effect of
the inoculation with the mycorrhizae on the
leaf area the inoculation treatment (M1)
resulted in higher leaf area ( 346.04 dcm? .
plantt) than that for the control (317.44 dcm?
. plantl) . Also for the Biozyme treatments
effects 4cm . L (B2) treatment recorded the
highest leaf area (352.13 dcm? . plant?l) in
compare to (314.32 decm? . plantl) for the
control (BO) . Spraying the Phosphalas on
plants have also promoting effect on leaf
area. Higher of leaf area was recorded at (
P1) treatment (343.53 dcm?. plant?!) in
compare to ( 314.96 dcm? . plant!) for the
control. It was obvious from the same table
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that the interaction between the mycorrhizae
and spray with the Biozyme significantly
increased leaf area. At the M1B2 combination
treatment , the leaf area was (370.24 dcm?.
plantt) while the leaf area at the control was
much lower (297.23 dcm?. Plant!) . With
regard to the effect of the combination
between the mycorrhizae and the Phosphalas
significant effect was also noticed the
M1P1combination treatment recorded the
highest number of leaf area (394. 10 dcm?.
Plant1), while the control treatment recorded
the lower (278.52 dcm?2. Plantl). For the
combination between Biozyme and the
Phosphalas treatments increased significantly
leaf area (357.24 dcm?2. Plantl) while the



Iraqgi Journal of Agricultural Sciences —2020:51(Special Issue):61-71

AL-Samarai & etal.

control treatment are the lower leaf area
(297..80 dcm?. Plantl) As for other
parameter measured the leaf area was affected
by the combination among the three factors.

The MI1B2P1 combination treatment was
superior in giving the highest leaf area (394.
10 dcm?. Plant) was at the control treatment
MOBOPO (278.52 dcm?.. Plant?).

Table 5. Effectof Mycorrhizae, spray with Biozyme and Phosphalas on Leaf area ( Dem?) of
okra cv. Ptera

p B Mo M; BxP Average
Bo 278.52 317.08 297.80 319.96
Po B1 315.95 345.74 315.06
B2 310.50 319.61 347.01
Bo 331.64 353.35 330.84 343.53
P1 B1 347.65 346.38 342.50
B2 320.10 394.10 357.24
LS.D 0.05 9.32 6.59 3.81
Mx P
Po 312.22 327.69 L.S.D 0.05 5.38
P1 322.65 364.40
Mx B
Bo 297.23 331.41 314.32
B1 321.07 336.48 328.87
B2 334.01 370.24 353.13
L.S.D 0.05 6.59 4.66
Average 317.44 346.04
L.S.D 0.05 3.81

6- Dimater of stem (cm)

Results of table 6 clearly showed that the
inoculation with the mycorrhizae had
significant effect. dimater stem increased from
3.68 cm for the non - Inoculated plants to 3.12
cm for the inoculated ones (MO treatment) .
Also with spray with Biozyme the dimater
stem increased to 3.80 for (B1) treatment for
3.38 (BO) treatment. The Phosphalas (P1)
treatment had significant effect dimater stem
increased from 3.80 cm for the control
treatment (3. 41 cm) ( PO) . interaction
between the inoculation with the mycorrhizae
and Biozyme had significant effect. The
highest of dimater stem combination treatment
(3.68cm) while the lowest dimater stem was
recorded at the control (3.12cm) (MOBO). In
the same way, interaction between inoculation
with mycorrhizae and the spray with the

Phosphalas had significant effect. The highest
dimater stem (3.80cm) was obtained at the
combination treatment while the lowest
dimater stem was at the control (3.41cm).
Spray with Biozyme along with the
Phosphalas resulted in larger the dimater stem
at all combination treatments. The B1P1
combination treatment was superior in its
effect which resulted in the perfect dimater
stem (3.87cm) control treatment (BOPO) gave
the lowest dimater stem (2.87cm)  For the
combination of the three factors studied, the
M1B1PO treatment was more effective in
giving the largest dimater stem (4.03cm)
which did not differ significantly from other
combination treatments the control treatment
(MOBOPO) gave the least of dimater stem (2.20
cm).

Table 6. Effectof Mycorrhizae, spray with Biozyme and Phosphalas in dimater stem (cm) of
okra cv. Ptera

P B Mo M1 BxP Average
Bo 2.20 3.53 2.87 3.41
Po B1 3.73 4.03 3.87
B2 3.97 3.77 3.48
Bo 3.27 3.70 3.73 3.80
P1 B1 3.80 3.67 3.87
B2 3.90 3.67 3.78
L.S.D 0.05 0.44 0.31 0.18
M x P
Po 3.14 3.67 L.S.D0.05 0.25
P1 3.91 3.69
M x B
Bo 3.12 3.63 3.38
B:1 3.73 3.88 3.80
B2 3.60 3.68 3.63
L.S.D0.05 0.31 0.22
Average 3.53 3.68
L.S.D 0.05 0.18
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7- The number of nodules on the stem (nod
. plant -1): It was clear from table 7 show that
there was a significant increase in the number of
nodules on the stem due to inoculation with the
mycorrhizae. Inoculation (M1) recorded higher
values for the number of nodson the stem (34.39
nod . plant-t) than that for non-inoculated plants
(30.72 nod . plant ). Also treatment with (
Biozyme ) resulted in significant increase in the
number of nods on the stem at 2cm. L* (B1)
(33.33 nod. plant-*) compare to (31.33nod . plant -
1) for the control . Treatment with the Phosphalas
(P1) recorded the number of nods on the stem was
(34.56 nod . plant) while in control treatment
the numberof legions on the stem was (30.56 nod
. plant *). For the interaction between the
inoculation with the mycorrhizae and the spray
with the (Biozyme) M1B1 combination
treatment was superior in its effect plant height
at this treatment was (37.17 nod . plant 1)
while in control treatment the plant height was
MO0B1(29.50 nod . plant -1) . In the same way,

for interaction between the inoculation with
the mycorrhizae and the spray with the
Phosphalas, M1P1 combination treatment
resulted in the number of nods on the stem
with an average the number of nods on the
stem (38.56 nod .plant -1) in compare to that
for the control MOPO (30.89 nod . plant -1)
Also the B2P1 combination treatment,
interaction  between Biozyme and the
Phosphalae, gave the number of nods on the
stem (36.00 nod . plant 1), while the control
treatment gave the lowest the number of nods
on the stem (32.17 nod . plant -1). Interaction
among the three factors has also significant
effect . The M1B2P1 combination treatment
resulted in the number of nods on the stem
with an average of (41.33 nod. plant 1)
compare to (29.33 nod. plant -1) forthe control
treatment (MOBOPO).

Table 7. Effectof Mycorrhizae , spray with Biozyme and Phosphalas on the number of
nodules on the stem (leg. plant -1) of okra cv. Ptera

P B Mo Mz BxP Average
Bo 29.33 35.00 32.17 30.56
Po B1 29.67 39.33 29.50
B2 30.67 28.33 30.00
Bo 31.33 35.00 34.50 34.56
P1 B1 32.67 27.33 33.17
B2 30.67 41.33 36.00
L.S.D 0.05 2.37 1.67 0.97
M x P
Po 30.89 30.22 L.S.D0.05 1.37
P1 30.56 38.56
M x B
Bo 31.33 31.67 31.33
B 29.50 37.17 33.33
B2 31.67 34.33 33.00
L.S.D 0.05 1.67 1.18
Average 30.72 34.39
L.S.D 0.05 0.97

8- The Fresh weight of vegetative g ( g .
plant -1 ): Results of table 8 showed that the
inoculation with the mycorrhizae had
significant effect on the fresh weight of
vegetative increased to (2906gq) for the ( M1)
inoculated plants compare to (2603g ) for the
non- inoculated ones (MO treatment) . Also
with spray with Biozyme the fresh weight of
vegetative increased from for B2 treatment to
(2858g) for (BO) treatment (2617g). The
Phosphalas (P1) treatment had significant
effect the fresh weight of vegetative increased
to (2969g) for the control treatment (25399)
for (PO) treatment. interaction between the
inoculation with the mycorrhizae and Biozyme
had significant effect. The highest fresh weight
of vegetative combination treatment (3058 Q)
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(M1B0) while the lowest was recorded at the
control (2175 g) (MOBO). In the same way,
interaction ~ between  inoculation  with
mycorrhizae and the spray with the Phosphalas
had significant effect . The highest fresh
weight of vegetative (3111 g) was obtained at
the combination treatment while the lowest
was at the control (2378g). Spray with
Biozyme along with the Phosphalas resulted
in larger fresh weight of vegetative at all
combination treatments The (BOP1)
combination treatment was superior in its
effect which resulted in the prefect number of
branches (3058 g) Control treatment (MOPO)
gave the lowest (2175 g) fresh weight of
vegetative). For the combination of the three
factors studied, the (M1B2P1) treatment was
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more effective in giving the largest fresh
weight of vegetative (3200 g) which did not
differ significantly from other combination

treatments the control treatment (MOBOPO)
treatment gave the least of fresh weight of
vegetative(1333 g).

Table 8. Effectof Mycorrhizae, spray with Biozyme and Phosphalas on the fresh weight of
vegetative ( g . plant -!) of okra cv. Ptera

P B Mo M1 BxP Average
Bo 1333 3017 2175 2539
Po B1 3017 3100 2767
B2 2683 2850 2675
Bo 2583 3033 3058 2969
P1 B1 3117 2233 2808
B2 2883 3200 3042
L.S.D 0.05 181.3 128.2 74.0
M x P
Po 2378 2700 L.S.D 0.05 104.6
P1 2828 3111
M x B
Bo 2175 3058 2617
B1 2633 2942 2788
B2 2717 3000 2858
L.S.D 0.05 128.2 90.6
Average 2603 2906
L.S.D 0.05 74.0

9- dry weight of the vegetative (g.plant ‘1)
Table 9 demonstrates the significant effect of
the inoculation with the mycorrhizae in the dry
weight of the vegetative .The inoculation
treatment (M1) resulted in the dry weight of
the vegetative (150.3 g) than that for the
control (99.1 g) . Also, for the Biozyme
treatments effects, 4cm . L1 (B2) treatment
recorded the highest dry weight of the
vegetative (150. 1 g) in compare to( 89.5 g) for
the control ( BO) Spraying the Phosphalas on
plants have also promoting effect the dry
weight of the vegetative . Higher dry weight
of the vegetative was recorded at (P1)
treatment (136.2 g) in compare to (113. 2 Q)
for the control . It was obvious from the same
table that the interaction between the
mycorrhizae and spray with the Biozyme
significantly increased dry weight of the
vegetative At the (M1B2) combination
treatment , the dry weight of the vegetative

was (179. 5 g) while the dry weight of the
vegetative at the control was much lower (76.5
g). With regard to the effect of the
combination between the mycorrhizae and the
Phosphalas significant effect was also noticed
the M1P1combination treatment recorded the
highest dry weight of the vegetative (152. 7 9)
, while the control treatment recorded the
lower dry weight of the vegetative (78.4 g).
For the combination between Biozyme and the
Phosphalas treatments increased significantly
the dry weight of the vegetative (180.2 g)
while the control treatment the dry weight of
the vegetative (79 . 0 g) . As for other
parameter measured, the dry weight of the
vegetative was affected by the combination
among the three factors. The (M1B2P1)
combination treatment was superior in giving
the highest the dry weight of the vegetative
(209.0 g) the least was at the control
treatment (54.7 g) (MOBOPO).

Table 9 . Effectof Mycorrhizae, spray with Biozyme and Phosphalas in the dry weight of the
vegetative (g) of okra cv. Ptera

P B Mo Mz BxP Average
Bo 54.7 103.3 79.0 113.2
Po B1 98.0 102.0 140.7
B2 90.7 190.7 120.0
Bo 110.0 147.0 100.0 136.2
P B1 90.0 150.0 128.5
B2 151.3 209.0 180.2
L.S.D 0.05 36.42 25.76 14.87
M x P
Po 78.4 148.0 L.S.D 0.05 21.03
P1 119.8 152.7
M x B
Bo 76.3 102.7 89.5
B1 100.3 168.8 134.6
B2 120.7 179.5 150.1
L.S.D 0.05 25.76 18.21
Average 99.1 150.3
L.S.D 0.05 14.87
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10- Total Chlorophyll estimation ( SPAD)

It was clear from table 10 that there was a
significantincrease in total chlorophyll dueto the
inoculation with the mycorrhizae. Inoculation (M1)
recorded higher values for total chlorophyll
(44.81 SPAD) than that for non-inoculated plants
(41.22 SPAD). Also, treatment with ( Biozyme )
resulted in significant increase in total chlorophyll
especially at 4 cm . L* (B2) (44.88 SPAD)
compare to (41.55 SPAD) for the control .
Treatment with the Phosphalas (P1) recorded total
chlorophyll of ( 44.17 SPAD) while in control
treatment the total chlorophyll was (41.86 SPAD).
For the interaction between the inoculation
with the mycorrhizae and the spray with the
(Biozyme) (M1B2) combination treatment was
superior in its effect the total chlorophyll at
this treatment was 49.68SPAD, which was not
significantly differing from the (MO0BO)
combination treatment, while in control

treatment the total chlorophyll was (40.07
SPAD). In the same way, for interaction
between the inoculation with the mycorrhizae
and the spray with the Phosphalas, (M1P1)
combination treatment resulted in with an
average the total chlorophyll of (45.70 SPAD)
in compare to that for the control (39.80
SPAD) (MOPO0) Also the ( B2P0)
combination treatment, interaction between
Biozyme and the Phosphalae, gave the highest
the total chlorophyll (45.45 SPAD), while the
control treatment gave the lowest the total
chlorophyll (35.37 SPAD). Interaction among
the three factors has also significant effect.
The M1B2P1 combination treatment resulted
in the total chlorophyll with an average
48.33SPAD) compare to( 34.37 SPAD) for the
control treatment (MOBOPO).

Table 10. Effectof Mycorrhizae, spray with Biozyme and Phosphalas on total chlorophyll
estimation ( SPAD) of okra cv. Ptera.

P B Mo My B xP Average
Bo 34.37 41.13 35.37 41.86
Po B: 46.90 43.80 42.38
Be 45.17 39.60 45.45
Bo 40.73 44.97 45.35 44.17
P Bi 39.87 41.03 42.85
Be 40.27 48.33 44.70
L.S.D 0.05 3.91 277 1.60
Mx P
Po 39.80 43.92 L.S.D0.05 2.26
P1 42.63 45.70
Mx B
Bo 40.63 42.47 4155
Bi 42.95 42.28 42.62
B 40.07 49.68 44.88
L.S.D0.05 277 1.96
Average 41.22 4481
L.S.D0.05 1.60
The increase in growth parameters, especially mycorrhizae increase nitrogen fixation and
the interaction treatments between uptake, as well as increasing energy

mycorrhizae inoculation and foliar application
with biozyme and phosphorylase (9, 16) may
be attributed to improving the plant growth by
increasing the absorption surface aera of the
the roots as the mycorrhizae hyphes reach
further distonces than roots (4, 5). In additions
the mycorrhizae Glomalin, which improves the
soil aggregates and increase its abitity to retain
water , and  phosphors  enzyme which
converts organic phosphors to mineral
phosphors readily absorb by plants roots (2)
and (19). Siderophores produced by
mycorrhizae chelate microelements such as
Fe, Mn, Zn, and Cu which affect the plants
metabolism and increase its growth (6) and
(12). The increase in phosphors availability by
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production required to maintain the plants
metabolism, this reflects on increasing
vegetative characters. Biozyme contains a
group of plant growth regulators Gibbrelin,
Auxin, and cytokinine) which play an
important role in increasingthe permeability of
cell walls, absorphon and improves root
growth .Auxins and Gibbrelin increase the
vegetative growth (3, 7). which reflects
positively on increasing chlorophyll pigments
(table 10). This leads to increasing the number
of plant leaves, leaf surface area (table 4 , 5)
plant height ( table 1) number of branches
(table 2, 3) and other parametersof vegetative
characters (1, 13, 18).
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