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Abstract: The current research was carried out during two successive seasons (2007 and 2008) on ten years old
Black Monukka grapevines to disclose the role of some natural soil conditioners namely, humic acid (HA), Nile
fertile (NF) and AM fungi (AM) in a single application or in combined mixture growth, root density and
distribution, yield and quality of Black Monukka grapevines grown under calcareous soil in a private vineyard in
Nobaria at Cairo-Alexandria Desert Road; the results showed that all different soil conditioners were effective but
the treatment of humic acid at 15 ml/ vine (HA1) + Nile fertile at 200 g/ vine (NF1) + AM fungi gave the best
results in comparison with other treatments and control. This treatment enhanced the growth characters namely total
leaf area/ vine, shoot diameter and coefficient of wood ripening, total chlorophyll, NPK% of the leaves and total
carbohydrates of the canes. Also, the vines of this treatment produced the heighest fibrous root fresh weight, larger
number and longest fibrous root. With respect to microbiological activity in the rhizosphere, it was noticed that the
best AM infection %, no. of AM spores /g dry soil, total microbial count, phosphatase and dehydrogenase enzymes
activity were obtained by the same treatment. From the economic point of view, this treatment was accompanied by
the highest yield and best its components namely physical and chemical characteristics of bunches and berries.
Under such promising treatment the adverse effects of calcareous soil on growth and production of vines could be
overcome. [Journal of American Science. 2010;6(12):253-263]. (ISSN: 1545-1003).
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1. Introduction: water retention, increase the ability rate of wheat
In Egypt different types of new leaves for photosynthetic process and also increase
reclaimed soils particularly calcareous soils have an root growth in a manner similar to auxins. Where the
alkaline reaction. Application of some mineral soil pH is high, correction of Fe, Mn and Zn
fertilizers may be ineffective because of the expected deficiency can be attempted by adjusting pH with
problem of its availability, where phosphorus are acidifying compounds such as elemental sulphur
fixed in insoluble forms and become unavailable to (Clark and Smith, 1986). Whereas, sulphur is
plants. Phosphorus deficiency may be limit plant oxidized by soil microorganisms, such as
growth than do nitrogen deficiency (Awad, 1999). In Thiobacillus spp. Bacteria which, consider as the
addition, grape tree grown on calcareous soil most important microorganisms involved in the
developed in many instances chlorotic symptoms. bioleaching of sulphide compounds to sulphuric acid
This lime induce chlorosis is due it iron (Fe) in amount enough to decrease soil pH, improve
deficiency whereas, micronutrients e. g. Fe, Mn and availability of most soil nutrients and uptake by plant,
Zn are unavailable under condition of high soil pH enhancing root development and increasing the
and CaCO; content (Clark and Kajiura, 1986). activity of soil microorganisms (Kassem et al., 1995).
Humic acids (HA) have been found to a Ibrahiem (2003) found that fertilizing the vines by
profound effect on not only the biological activity Nile-fertile (263 g/vine) gave the highest yield and
and soil structure, but also on the plant itself. This is best quality of berries of flame seedless grapevines.
due to their positive effect on plant nutrients uptake, Arbuscular mycorrhizal (AM) fungi are
increasing the productivity of fruit crops due to the ubiquitous soil organisms that can form mutualistic
conversion of unavailable minerals into soluble forms associations with the roots of the majority of vascular
that plants can use (El Fakharani, 1999). Agricultural plant species (Lindermann, 1988). The establishment
(HA) are reputed to enhance drought tolerance, seed of AM association is often beneficial for plant
germination and overall plant performance (Morales- nutrition  especially enhance absorption  of
Payar and Stall, 2003). phosphours and  other relatively immobile
Cheng et al., (1998) reported that, humic micronutrients cations, particulary zinc and copper
acids decrease the loss of soil moisture, enhance (Marin et al., 2003) also AM fungi produce plant
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growth hormones such as auxines, cytokinines and
gibberellins (Zhang et al., 2008), increasing water
uptake (Graham et al., 1987). AM fungi may also
confer tolerance and resistance to various abiotic and
biotic stresses to the host plant (Colla et al. 2008).

Black monukka is one of the table grape
cultivars; ripens in mid July to late Agust, seedless,
sweet, crispy, purplish-black coloured, tender skin.
The production of small to medium berries and loose
bunches are negatively reflected on bunch quality
(Harry et al., 1991)

Therefore, the main objective of this study is
to evaluate the possible effects of humic acid, Nile
fertile, AM fungi and their combination on growth,
vine nutritional status, yield/vine and quality of black
Monukka grapevines grown in a calcareous soil.

2. Materials and Methods

The current study was carried out during two
successive seasons (2007 and 2008) in a private
vineyard in Nobaria using 10 years old Black
Monukka grapevines. The chosen vines grown in a
calcareous soil (Table 1).

Table (1). Main chemical and physical characteristics of the experimental soil.

Particle size distribution%

Coarse sand
Fine sand silt
silt

Clay

Texture class

11.75
37.10
18.03
33.12
Sandy clay loam

Chemical analysis
pH(1:2.5 soil water suspension)
Calcium carbonate (%)

EC (ds/m)
o7\ (meg/L)
Mg ™ (meq/L)
Na * (meg/L)
K* (meg/L)
Co¥ (meg/L)
HCO3 (meg/L)
Cl- (meg/L)
S04 (meg/L)
Organic matter (%)
Total N (%)
Total P (ppm)
Available N (ppm)
Available P (ppm)

8.2
25.8
1.48
4.13
1.12
6.46
1.43
0.00
1.47
6.90
4.77
0.43

0.053

616
25.9
4.35

1- Lay out of the experiment:

Spaced between each vine lines at 2X 2.5
meters a part and irrigated by the drip irrigation
system, cane-pruned and trellised by the double T
shape system. The vines were pruned during the
second week of January with bud load of 60
buds/vine. 144 uniform vines were chosen. Each four
vines acted as a replicate and each three replicates by
one.

All vines were subjected to the normal
horticultural practices. Nitrogen (60 kg N/ feddan),
potassium (100 Kg K20O/feddan) and phosphorus as
phosphoric acid (1 liter/2 weeks) were added.
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Chelated Fe, Zn and Mn at rats of 200 g, 100 g and
100 g respectively per 600 liter water sprayed two
times, once 10 days before anthesis and the other
after fruit set (at 3-4 mm berry diameter).

The randomized complete block design was
followed the tested treatments that evaluated through
the following parameters:

Twelve treatments applied as follows:

T1- Control (untreated vines).

T2- P-humex acid at 15 ml/ vine (HAL).

T3- P-humex acid at 30 ml/ vine (HA2).

T4- Nile fiertile at 200 g/ vine (NF1).
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T5- Nile fiertile at 300 g/ vine (NF2).

T6- AM fungi.

T7- HA1 + AM fungi.

T8- HA2 + AM fungi.

T9- NF1 + AM fungi.

T10- NF2 + AM fungi.

T11- HA1 + NFL1.

T12- HAL + NF1+ AM fungi.

Humic acid (HA) content in the liquid
organic fertilizer was determined using BaCl,
precipitation method as described by (Fataftah et al.,
2001). P-humex acid (HA) contains 25% humic acid,
2% N, 4% P,0s, 6% K,0, 0.2% Fe, 8.9 pH, 45.22
organic matter, 300- 500 meg/ 100g CEC and 1.25
Kg/L density. Humic acid was added at the rate of 15
or 30 ml/vine (according to Ali et al., 2006) on the
soil surface after bud buest.

Nile firtile (NF) contains 38% S, some
essential elements, (2.7 % N, 3.5% P, 1.2% K, 5%
Ca, 2.7% Mg and 1% Fe) and sulphur bacteria,
Thiobacillus spp. (10° CFU/gm). Nile fertile was
applied once during winter agricultural management
by mixing with soil in the wetting zone adhesive to
the root at a recommended rate 200 or 300 g /vine
(Ibrahiem, 2003)

AM fungi inoculum: mycorrhizal spores that
contained the mixyure of the following genera;
Glomus, Gigaspora and Acaulospora were extracted
from Egyptian soil. Extraction and counting of
identified mycorrhizal spores were carried out
according to the method described by Massoud
(2005). The extraeted mycorrhizal spores were mixed
with sterilized peat as a carrier (250 spore/gram) and
then applied to the soil at a rate of (100 g inocula /m
long) so each vine diameter was 2.5 m. so, each vine
needed 250 g inoculums.

Growth characters:

Total leaf area /vine (m?) was determined
by multiplying average number of the leaves/ shoot
by average leaf area then by the number of shoots per
vine. Ten shoots/ vine were labeled to determine the
average shoot diameter (mm) and determine the
wood ripening coefficient by dividing the length of
the mature part of the shoot by total shoot length
(Bouard, 1966).

Root system measurements:

Fibrous root density (root fresh weight and
total number) was determined in soil samples taken
with augar to make a hole of 10 cm in diameter
(auger volume = 1153.8 cm®) and 30 cm depth form
four directions at 50 and 100 cm away from vine
trunk. Soil sample were taken in late Novamber,
average weight per hole was calculated as gm/ hole
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according to Cahoom et al., (1959). Average length
of roots (cm) was determined.
Chemical determinations:

leaf content of total chlorophyll was
measured using nondestructive Minolta chlorophyll
meter SPAD 502 of the 5" and 6" leaves (Wood et
al., 1992) Cane content of total crbohydrates (%) was
determined according to (Smith et al., 1956) leaves
opposite to the clusters were collected then dried to
estimate N, P and K percentages according to
(Jackson, 1973).

Yield, clusters and berry characteristics:

Clusters were picked when TSS of each
treatment reached about 16- 17% (Tourky et al.,
1995). Yield/ vine (kg), cluster weight (g), berry
weight (g), berry size (cm®). Shattering (%) was
determined on clusters stored for seven days at room
temperature (28 to 32 C°), Shattering (%) was
calculated by dividing weight of Shattering berries by
the initial weight of the clusters. T.S.S. (%) was
estimated by a hand refracto-meter, total titrable
acidity as tartaric acid (%) A.O.A.C. (1985), T.S.S./
acid and total anthocyanin of berry skin (mg/ 100 g
fresh weight) was estimated as described by Yildiz
and Dikman (1990).

Microbiological parameter:

Arbiscular  mycorrhizal infection was
determined according to method described by
(Massoud, 2005). Spores number after each season
was also counted according to (Massoud, 2005).
Total microbial count ( --- X 10° CFU/g soil),
dehydrogenase (ug TPF/ g dry soil/ day) and
phosphatase enzyme activity(IP /g/ dry soil/ day)
were also determined according to the methods
described by (Esher and Jensen 1972, Salman 1967
and Drobnikova 1961)

Data obtained were statistically analyzed
according to Snedecor and Cochran (1980) using the
New L.S.D. test for examining the significant
differences between the studied treatments.

3. Results and Discussion:
1- Vegetative growth parameters:

Obtained data in table (2) showed,
vegetative growth parameters of Black Monukka cv.
as affected by humic acid, Nile fertile and AM fungi
and their combinations. The data revealed that, all
treatments improved the growth parameters
compared to the control. However, it is worthy to
notice that, the effect of single application of this soil
conditioner was significantly lower compared to the
combined application of these materials. However,
the highest values of total leaf area/ vine, shoot
diameter and coefficient of wood ripening were
detected in case of vines treated with (HA1 +NF1+
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AM fungi) amounting to 21.8 and 22.5 m? for total
leaf area/vine, 8.0 and 8.6 mm? for shoot diameter
and 0.86 and 0.89 for coefficient of wood ripening in
both seasons respectively. While, the lowest values
were recorded with the control 15.2 and 16.5 m? for
total leaf area/vine, 6.0 and 5.6 mm? for shoot
diameter and 0.63 and 0.61 for coefficient of wood
ripening in both seasons respectively.

The obtained increasing in vegetative
growth parameters recorded with the treatment (HA1
+NF1+ AM fungi) this might be due to the role of
humic acid in modifications in the soil-root interface
that make the nutrients more available to plants (El
Fakharani, 1999) and humic acid improved plant
vigour and health (Kassem et al., 1995).

Table (2) Effect of soil condition with humic acid, nilefirtile and AM fungi application on some characteristics
of vegetative growth of Black Monukka grapevines during 2007 and 2008 seasons.

Treatments Total leaf area/vine (m°) Shoot diameter Coefficient of wood
(mm?) ripening
2007 2008 2007 2008 2007 2008

T1 15.2 16.5 6.0 5.6 0.63 0.61
T2 15.5 17.0 6.1 6.1 0.65 0.66
T3 15.8 17.3 6.2 6.4 0.67 0.70
T4 15.6 17.0 6.4 6.1 0.69 0.68
T5 16.4 17.5 6.6 6.4 0.70 0.70
T6 15.5 16.8 6.1 6.0 0.66 0.65
T7 16.6 18.0 6.7 6.7 0.73 0.73
T8 17.0 18.3 6.9 7.0 0.77 0.77
T9 17.5 18.9 7.2 7.4 0.77 0.80
T10 17.9 19.3 7.4 7.7 0.80 0.82
T11 18.6 20.7 7.7 8.1 0.82 0.85
T12 21.8 22.5 8.0 8.6 0.86 0.89
New 2.8 2.5 0.10 0.30 0.02 0.03

L.S.D.at 5%

With respect to Nile fertile, it is considered
as a soil conditioner, reducing pH, due to acid
bacteria that Thiobacillus spp. bacteria where, the
mechanisms for the growth of Thiobacillus spp.
bacteria on sulphur is proposed. Initially, the bacteria
attach to the sulpher particles and start oxidizing it
and the number of attached bacteria increased with
time, resulting an increase in the rate of generation of
partially simple oxidized sulpher compounds. The
sulphur compounds are consumed by plants that
contribute on its growth and yield (Bhavaraju et al.,
1993). Also increased availability of most nutrients
and increasing organic mater (Ibrahiem, 2003) could
explain these results with respect to AM fungi that
produced enzymes that enhance the respiration
efficiency of the root (Zhang et al., 2008) and he also
noticed an increase in plant growth due to the
improved uptake of elements. However, the
colonization with AM fungi gave more repaid growth
and increased plant biomass, plant height, leaf area
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than the non inoculated plants. The findings are in the
same line with those of El Shenawy and Fayed
(2005), Hussien et al., (2005), Omar (2005) and Ali
et al., (2006) who reported that humic acid enhance
vegetative growth, Ibrahiem (2003) and Rizh-Alla et
al., (2006) who reported that Nile fertile recorded the
maximum values of vegetative growth. As for the
effect of AM fungi Abd El Wahab et al., (2008)
found that dual inoculation with AM fungi increased
the vegetative growth parameters.

2- Root system measurements:

a- fresh weight and numbers:

Data of figs (1 and 2) indicate that, vines of
applicated with (HA1 +NF1+ AM fungi) produced
the highest fibrous roots fresh weight (gm/ hole) at 50
and 100 cm a way from vine trunk and gave highest
numbers of fibrous roots in both seasons. On the
other hand, untreated vines produced the least fibrous
roots fresh weight. While, the other treatments were
intermediate.
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Fig(1): Effect of soil condition with humic acid, nile firtile and AM fungi
application on rootdensity (fresh weight) at different distances of vine
trunk of Black Monukka grapevines during 2007 and 2008 seasons.
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Fig(2): Effect of soil condition with humic acid, nile firtile and AM
fungi application on root density (number of fibrous/ root) at
different distances of vine trunk of Black Monukka grapevines
during 2007 and 2008 seasons.
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b- Root distribution: fungi) recorded the longest roots. On the other hand
Distribution of the roots in the soil profile are untreated vines had the least values, while the other
important to know the volume of wetted root zone, treatments gave intermediate values in this respect.

fig (3) show that the treatment (HAL +NF1+ AM

Fig(3): Effect of soil condition with humic acid, nile firtile and AM
fungi application on average length of roots at different distances
of vine trunk of Black Monukka grapevines during 2007 and 2008

seasons.
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Generally, this treatment gave better and
larger rooting area in soil. The greatest amount of
roots and longest was observed in the 50 cm distance
from the vine trunk compared with in the 100 cm
distance from the vine trunk.

The obtained root results of this treatment
could be attributed to the humic acid has high water-
holding and affects the physicochemical properties of
soil, which are important in controlling the uptake of
nutrients, their retention and counteracting soil
acidity (Hartwigsen and Evans, 2000).

The beneficial effect of Nile fertile on
increasing the root formation could give an
explanation for the present results. These results are
in agreement with those obtained by Ahmed et al.,
(1994) and Ibrahiem (2003).

Vitagliano et al., (1999) showed that, AM
fungi increased the growth of rooted cutting of olive

cultivar, via an increase in lateral root frequency. It
has been recognized that AM fungi symbiosis play
role in nutrient cycling in the ecosystem and also
protect plants against environmental conditions and
stress (Barea and Jeffries, 1995).

3- Chemical determination:

Results presented in Table (3) revealed that
total chlorophyll, total carbohydrate content of the
canes and percentages of total nitrogen, phosphours
and potassium of the leaves were increased
significantly by the different treatments. Also, it can
be noticed that the application of (HA1l +NF1+ AM
fungi) generally resulted in higher values of these
parameters as compared to uninoculated vines and
the other single application of these materials in the
both seasons.

Table (3) Effect of soil condition with humic acid, nile firtile and AM fungi application on total chlorophyll, total
charbohydrates, leaf N, P and K % contents of Black Monukka grapevines during 2007 and 2008 seasons.

Treatments | Total chlorophyll Total carbohydrates N% P% K%
(mg/ g F.W) %)

2007 2008 2007 2008 2007 2008 2007 2008 2007 2008
T1 315 33.8 23.9 24.1 1.79 2.42 0.30 0.22 1.25 1.35
T2 32.9 34.7 24.9 25.6 1.91 2.53 0.32 0.27 1.35 1.43
T3 34.0 35.5 25.7 26.7 2.00 2.63 0.35 0.31 1.45 1.58
T4 34.7 38.0 26.3 26.8 2.05 2.50 0.33 0.27 1.36 1.55
T5 34.9 38.2 26.8 26.9 2.07 2.63 0.37 0.32 1.46 1.59
T6 32.7 34.6 24.8 25.4 1.88 2.46 0.32 0.28 1.35 1.49
T7 36.0 39.0 27.7 27.6 2.15 2.73 0.40 0.38 1.57 1.67
T8 37.0 39.2 28.5 27.7 2.20 2.8 0.41 0.39 1.64 1.72
T9 37.5 40.0 28.8 27.9 2.27 2.83 0.40 0.41 1.66 1.74
T10 38.5 40.5 29.1 29.1 2.30 2.97 0.42 0.42 1.74 1.81
T11 38.8 41.2 29.6 30.3 2.33 3.15 0.43 0.44 1.84 1.90
T12 40.0 42.0 30.5 31.6 2.43 3.40 0.45 0.48 1.95 2.0
New 1.0 0.7 0.80 1.10 0.08 0.10 0.02 0.04 0.10 0.09

L.S.D.at

5%

The obtained results could be interpreted in
view of the effect of humic acid and Nile fertile on
enhancing the metabolism process of carbohydrates
as well as its effect on reducing soil pH which by
their turn could be responsible for increasing the
availability of nutrients. Also, AM fungi produced
enzymes that enhance the respiration of root (Edrees,
1982). AM fungi are able to absorb and translocate
elements to host root tissues (Mona, 2001), AM fungi
increase nutrient uptake by reducing the distance at
which nutrients must diffuse to plant roots (Rhodes
and Gerdemann, 1975). AM fungi improved nutrition
mode possible by extensive hyphae network. This not
only allows the plant to overcome phosphorus
depletion from the zone around the root, but also

http://www.americanscience.org

258

allows it to reach immobile phosphorus that the
fungus can solubilize. This phenomenon is most
apparent in soils low in phosphorus. (Zarb et al.,
1999).

The obtained results are nearly similar to
those achieved by several investigators who reported
that humic acid enhance these contents EI Shenawy
and Fayed (2005); Hussien et al., (2005); Omar
(2005) and Ali et al., (2006).

As for the effect of Nile fertile, Ibrahiem
(2003) and Rizk-Alla et al., (2006) pointed that Nile
fertile significantly increased these contents. In
addition, some researcher found that AM fungi
increased chlorophylls content of leaves El-Sharkawy
(1989) and increased carbohydrate content of canes
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and leaf mineral content Abd EIl-Wahab et al.,
(2008).

4- Yield, cluster weight
characteristics of berries:

Yield and cluster weight in general was
significantly increased by all applications compared
with control Table (4). The application of (HAl
+NF1+ AM fungi) resulted in the highest values of
this estimate (9.0, 9.5 kg/ vine and 422.5, 451.3 g) for
both seasons respectively. Whereas, the lowest values
were obtained from untreated vines, this recorded
(7.91, 8.36 kg/ vine and 383.7, 401.1 g Ofor both
seasons respectively.

Also, this application gave the best results of
physical properties of the berries in terms of
increased berry weight, berry size and reduced berry
shattering compared to the control. However, it is
worthy to note that, the single application of humic

and some physical

acid, Nile fertile or AM fungi were significantly
lower compared to the combined application of these
natural soil conditioner.

The beneficial effect of these materials on
yield, cluster weight and some physical properties of
berries could be attributed to its vital role in lowering
soil pH. Consequently, vine growth and nutritional
status (tables, 2 and 3) are being improved cluster
weight, increasing yield/ vine and improved the
physical properties of berries.

The obtained results are in agreement with
those reported by Zhu and Zhu (2000); Hussien et al.,
(2005) and Ali et al., (2006) who found that humic
acid applications significantly increased berry
physical properties. As for the effect of Nile fertile
Ibrahiem, (2003) found that Nile fertile improved
physical properties of berries. Moreover, Abd El-
Wahabe et al., (2008) pointed out that yeast and AM
fungi gave the best physical properties of berries.

Table (4): Effect of soil condition with humic acid, nile firtile and AM fungi application on yield and some physical
characteristics of berries of Black Monukka grapevines during 2007 and 2008 seasons.

Treatments | Yield/ vine (kg) | Cluster weight (g) Berry weight (g) Berry size (cm°) Shattering (%)
2007 2008 2007 2008 2007 2008 2007 2008 2007 2008
T1 7.91 8.36 383.7 401.4 2.03 2.34 1.89 2.28 24.67 24.95
T2 8.09 8.58 398.6 409.5 2.15 2.43 2.00 2.36 23.37 23.06
T3 8.20 8.72 403.2 415.0 2.26 2.52 2.10 2.41 22.10 21.39
T4 8.14 8.59 400.2 410.3 2.23 2.48 2.07 2.34 23.32 21.40
T5 8.24 8.71 404.6 416.1 2.25 2.50 2.10 2.40 22.06 21.39
T6 8.04 8.47 390.1 406.3 2.14 2.43 1.99 2.34 23.35 23.15
T7 8.39 8.89 409.5 423.5 2.39 2.61 2.21 2.48 20.76 19.59
T8 8.51 9.02 413.5 430.2 2.42 2.70 2.31 2.54 20.70 19.50
T9 8.64 9.13 410.0 436.1 2.44 2.65 2.34 2.59 20.72 19.55
T10 8.75 9.26 415.2 442.0 2.45 2.71 2.36 2.69 20.70 19.50
T11 8.86 9.38 417.7 446.0 2.48 2.80 2.39 2.74 20.69 19.46
T12 9.00 9.50 422.5 451.3 2.60 2.91 2.50 2.80 19.36 17.80
New 0.12 0.11 4.60 5.10 0.11 0.09 0.10 0.05 1.26 1.66
L.S.D.at
5%

5- Chemical properties of berries:

Data in table (5) indicated that, there were
significant differences between all treatments than
control concerning the chemical properties of berries.
Moreover, the application of (HA1 +NF1+ AM
fungi) improved the chemical quality of berries in
terms of increasing the total soluble solids, total
soluble solids/ acid ratio and anthocyanin contents of
berry skin and reducing the total acidity than the sole
application of these materials in the two seasons of
the study.

The enhancing of humic acid, Nile fertile
and AM fungi on chemical properties of the berries
may be ascribed to its role in achieving a good

http://www.americanscience.org

259

balance between growths and fruiting through
nutrients availability in soil which is reflected by its
turn on increasing the accumulation of total
carbohydrate and resulting the stimulation of
ripening. These results are in accordance with those
obtained by Li-Nan et al., (1999) Zhu and Zhu (2000)
and Ali et al., (2006) who found that humic acid
improved the chemical properties of berries.
Moreover, Ibrahiem (2003) found that Nile fertile
enhancing the chemical properties of berries. As for
the effect of AM fungi, Abd El-Wahab et al., (2008)
pointed out that AM fungi gave the best chemical
properties of berries.
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Table (5): Effect of soil condition with humic acid, nile firtile and AM fungi application on chemical characteristics
of berries of Black Monukka grapevines during 2007 and 2008 seasons.

Treatments T.S.S. (%) Acidity (%) T.S.S./ Acidity Anthocyanin
(mg/100g F.W.)
2007 2008 2007 2008 2007 2008 2007 2008
T1 16.10 15.91 0.72 0.68 22.36 23.40 35.83 37.34
T2 16.27 16.11 0.70 0.67 22.24 24.04 36.24 37.78
T3 16.42 16.31 0.68 0.66 24.15 24.71 36.55 37.90
T4 16.40 16.30 0.69 0.65 23.77 25.08 36.33 37.83
T5 16.43 16.31 0.68 0.65 24.16 25.09 36.58 37.95
T6 16.25 16.11 0.70 0.67 23.21 24.04 35.52 37.46
T7 16.59 16.52 0.65 0.64 25.52 25.81 37.0 38.13
T8 16.61 15.54 0.64 0.63 25.95 26.25 37.2 38.26
T9 16.60 16.57 0.63 0.62 26.35 27.42 37.0 38.15
T10 16.65 17.00 0.62 0.62 26.85 27.42 37.3 38.27
T11 16.70 17.00 0.62 0.62 26.94 27.42 375 38.37
T12 16.80 17.2 0.61 0.60 27.54 28.67 37.8 38.5
New 0.15 0.20 0.02 0.01 0.50 1.10 0.30 0.12

L.S.D.at 5%

6- Microbiological studies:

Regarding to data in table (6) all treatments
caused a significant increase in AM infection % in
comparison to control, the best increase was caused
by the application of (HA1 +NF1+ AM fungi) in the
two seasons of the study, this was recorded 95.33 and
100.00 respectively. This finding indicates that AM
fungi may solublize the surrounding weatherable
mineral through execration of organic acids such as
a-ketoglutraic acid. These organic acids could exert a
selective influence on soil microbial communities (
Abd El-Wahab et al., 2008).

Moreover, no. of AM spores in soil was
significantly increased especially in treatment (HAl
+NF1+ AM fungi) in the two seasons of the study;
this was recorded 1022.2 and 1340.0 respectively.
These findings are in the same line with those
obtained by (Turk et al., 2006) who pointed out that
AM fungi colonize plant roots and mainly in the
surrounding soil extending the roots depletion zone
around the root system and consequently completed
its life cycle and obtained plenty of resting spores in
soil.

The total microbial count was the same line
of increasing especially in the application of (HA1
+NF1+ AM fungi) in the two seasons; this was
recorded 81.60 and 93.61 respectively. These results
are in agreement with those obtained by (Linderman
and Pfleger, 1994) who explained that AM fungi is
capable of increasing nutrient content which act as a
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suitable media for most rhizopheric microorganisms
in general. On the other hand, Godeas et al., (1999)
explained that the increases in populations of
rhizospheric microorganism in roots of most plants
are influenced by a combined inculation of
microorganism and AM fungi.

Also, phosphatase enzyme activity was
significantly increased in all treatments especially in
treatment (HA1 +NF1+ AM fungi) in the two seasons
of the study, this was recorded 35.33 and 38.00
respectively. These results are in agreement with
those obtained by (Hetick, 1989) who found that
mycorrhizal hyphae can provide access to insoluble
nutrient sources through enzyme activity or some
physical or chemical modification of the rhizosphere.
The inorganic phosphours compounds can first be
hydrolyzed by phosphatase enzyme which mostly
originates form plant roots, through the action of
fungi and bacteria.

The same increase was observed in
dehydrogenase enzyme activity in all treatments in
comparison to control where the best increase was
caused by the application of (HA1 +NF1+ AM fungi)
during the two seasons, this was recorded 113.67and
133.67 respectively. The increase in dehydrogenase
enzyme activity was attributed to the intense activity
of microflora as a mixture of biomass (Massoud,
2005).
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Table (6): Effect of soil condition with humic acid, nilefirtile and AM fungi application on AM infection %, No of
AM spores , No of AM spores and Phosphatase enzyme activity and Dehydrogenase activity in
rhizospheric zone of Black Monukka grapevines during 2007 and 2008 seasons.

Treatments | AM infection % | No of AM spores Total microbial Phosphatase Dehydrogenase
/g dry soail. countX106 enzyme activity(P enzyme activity (ug
CFU/gdry soil /g/ dry soil) TPF/ day/ g dry soil).
2007 2008 2007 2008 2007 2008 2007 2008 2007 2008
T1 30.00 | 34.67 27.9 41.3 40.30 41.25 10.23 10.57 40.33 44.33
T2 46.00 | 51.00 30.4 103.3 44.25 44.29 11.20 12.00 44.67 50.33
T3 60.00 | 60.00 32.1 111.7 44.56 46.32 15.60 16.87 53.33 55.67
T4 40.00 | 45.33 25.0 50.3 50.89 50.27 17.27 18.67 53.67 61.67
T5 50.67 | 55.33 40.0 101.0 55.67 57.41 19.50 22.00 90.33 95.67
T6 70.33 | 75.00 560.0 640.0 45.32 57.68 24.33 26.33 88.00 93.67
T7 85.33 | 87.33 708.9 783.3 80.59 87.55 29.00 30.33 87.67 90.33
T8 85.67 | 87.67 721.1 770.0 75.24 85.42 30.33 30.33 81.00 85.33
T9 70.33 | 80.67 558.9 633.3 70.26 77.49 25.00 27.67 88.00 89.67
T10 75.00 | 81.00 613.3 691.7 73.68 80.58 30.33 31.67 95.67 107.00
T11 80.67 | 81.33 334.4 400.0 80.50 87.22 33.00 34.67 110.33 121.33
T12 95.33 | 100.00 | 1022.2 | 1340.0 81.60 93.61 35.33 38.00 113.67 133.67
New
L.S.D.at5% | 8.23 11.47 194.5 219.5 6.7 9.3 5.14 8.97 4.81 5.72
7-Econimical evaluation of the recommended maximum net profit compared with the control in

treatment (HA1 +NF1+ AM fungi) compared with
control:

Data shown in table (7) clearly indicate that the

application of (HA1 +NF1+ AM fungi) gave the

both seasons. The very slight raise in the cost of
production/ feddan over control for this treatment is
economically justifiend in view of the higher price of
the yield obtained from this treatment.

Table (7): Some economical data on costs and profit per fed of the recommended treatment (humic acid, nile firtile

and AM fungi) compared to control.

Season Price of | Price of Price of Labour | Total Increase in Price of The net
humic nile AM fungi cost cost yield over increase in profit
acid firtile (L.E) | (LE) control per yield over (L.E)
(L.E)) (L.E.) fed (kg) control (L.E.)
2007 160 70 200 50.0 480 763.0 2098.25 1618.25
2008 160 84 | - 50.0 294 798.0 2234.4 1940.4

As a conclusion it could be concluded that,
adding humic acid (HA) at 15 cm/ vine plus nile
firtile (NF) at 200 g/ vine and AM fungi (AM) this
recommended under the calcareous soil having high
pH values to obtain the highest vyield besides
improving the fruit quality and improving
microbiological activity.
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