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ABSTRACT

Forty ,isolates of phosphat dissolving Microorganisms (PDM) selected
at random and screened for their efficiency .All isolates had an ability to
solubilize inorganic phosphate. The more active 10 isolates were further
studied for ability to solubilize phosphorus in Bunt and Rovira agar medium
to determined solubilizing index .The counts of bacteria,spore formers,PDM
and actinomycetes were higher in either amended or inoculated treatments
compared to unamended or uninoculated. Generally high counts of these
microorganisms were recorded in the rhizosphere of plants inoculated with
mixed inocula .Difference in counts of these microorganisms were found
according to p-fertilizer sources as well as type of microbial inocula.

The highest values of vegetative growth parameters were obtained on
plants fertilized by rock phosphate compared with those fertilized with super
phosphate. Generally nitrogen and phosphorus percentages varied according
to PDM and phosphorus fertilization source .In treatment inoculated and
amended with rock phosphate higher N% and P% were recorded compared
to inoculated with inoculant with mixed followed by VAM then PDB.
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INTRODUCTION solubilisation can enhance plant growth

P-biofertilizer can increase the by increasing the efficiency of
availability of accumulated P for plant biological nitrogen fixation , enhancing
growth by solubilisation .In additions, the availiabity of other trace elements

the microorganisms involved in P ,and by production of plant growth
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promoting substance (Gyaneshwar et al
.,2002). Mover, biofertilizer technology
has taken a part not only to minimize
production costs but also to avoid the
environmental hazards (Galal et al
.,2001) .Rock phosphate (RP)has been
used as row P-fertilizer alone or in
combination with P-dissolving
microorganisms by many investigators
P-fertilizer by sheap natural source
(Badran and Hassanien 2000).

The transformation of phosphorus is
considered to be one of the most
important  problems of  phosphate
fertilization in  Egypt(Abdallah et
al.,1984).Azazy et al (1988) revealed
that biofertilization by PDB increased
the total bacterial count, fungi, phosphate
dissolvers and symbiotic N2-fixers in
cultivated soil. Mahmoud (1993)
emphasized that axins, gibberellins and
cytokines are produced by PDB which
improve growth of plants and produced
high growth parameters, nutrient consent
Jprotein content in grains and yield of
crop.Mycorrhiza fungi increased the
growth, nutrient content and promoting
substance production in the host plant

increased the availability of most
nutrient specially P and some micro-
elements  which  encouraged the
proliferation of different soil
microorganisms (Gendiah and

Zaghloul ,1997).

This study was conducted on maize
plant to investigate the of effect some
phosphate  fertilizer  source.  (rock
phosphate and  super  phosphate
phosphate- solubilizing microorganisms
(Vesicular-  arabuscular  mycorrhiza
VAM and PDB) either single and \or in
combination with rhizosphere microflora
and growth of maize plant.

MATERIALS AND METHODS

1-Isolation of PDB. Soil from
rhizosphere of maize and onion were
used for isolation of phosphate —
dissolvers .The Bunt and Rovira
medium (1955) modified by Abdel-
Hafez(1966) was used. The prepared
dishes were incubated at 30°c for 48
hrs. Forty colonies which showed
positive reaction on the plates
prepared for PDB which had a well-
defined clear zone were isolated at
random to study their efficiency.-
Isolates were purified by successive
streaking on the same media
mentioned before.

2-Selection the most efficient isolates.
The selected isolates were inoculated
in the phosphate —dissolving liquid
medium .the pH of the medium was
adjusted to 7.4 to ensure a minimal
concentration of the soluble phosphate
.Ninety ml aliquot of the medium
were placed in 250 ml Erlenmeyer
flask Tricalcium phosphate was
added to each flask at the rate of 0.2 g,
then the flasks were autoclaved and
the glucose was added. Flasks were
inoculated with the tested
microorganisms and incubated at
30°C. Changes in the pH and the
amounts of soluble phosphates were
measured after 14 days of incubation.
The quantity of soluble phosphates
found according to (Olsen et al 1954)
and the change in pH were taken as a
measurement of the efficiency of the
organisms (Abdallah et al ., 1984).
The solubilizing index (SI) was
deteremined according to (Edi-
premono el al., 1996).
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3.1- Phosphate dissolving bacteria
(PDB) inocula. For preparation of
bacterial inocula, modified Bunt and
Rovira medium (Abdel-Hafez 1966)
was inoculated by the more effective
four isolates of PDB then incubated at
30°C for 7 days till the viable count
reached 10® cell/ml. Maize plants
were inoculated with PDB at sowing
time.

3.2- Mycorrhiza inocula. A mixture of
vesicular mycorrhiza (VAM) (Glomus
fasiclatum and Glomus mossas )
originally extracted from around the
root of onion plant grown on clay soil
was used in this experiment.The VAM
fungus was prepared on onion plants
using the propagation described by
Al-Fassi et al.,(1990). After three
months from onion cultivation .The
mycorrhiza root of onion bulbs
together with its adjacent soil were
collected and used for inoculation
with  mycorrhiza .The mycorrhiza
inoculum composed of infected roots
and its rhizosphere soil were added
just before sowing at a rate of 10
g\pot. (5 Kg soil).

Soil samples were collected from

the top 15 cm layer from the
Experimental Farm  ofFaculty  of
Agriculture, Minia University, Egypt

.Soil was air dried and thoroughly mixed.
The soil used in this research was clay
loam ( organic matter 1.69%, total
nitrogen 0.09, total phosphorus 12.62
ppm.,pH 8.01,CaCo3 1.82% and E.c.
0.65 ds/m.
4-Pot experiment. Pot experiments
Greenhouse were carried out during
2018\2019 growing seasons at the
Microbiological Dept. Fac of Agric
Minia Univ.Egypt to study the effect

of maize inoculation with phosphate
solubilizing microorganisms under
different sources of phosphate
fertilizer on growth of maize, as well
as counts of some microorganisms in
rhizosphere of maize. Plastic pots 30
cm diameter were filled with five kg
soil and planted with maize (zea mays
var Giza 3). The experiment was
designed as split-split design. The pots
were divided into four groups and
each group was divided into 3sub-
groups. The first group unamended
and uninoculated, while the seconded
group, inoculated with PDB and
amended with either rock phosphate
or super phosphate (15.5 % P,0s) at
rate of 30 kg phosphorus\Fadden
.Moreover, the third group inoculated
with VAM and amended with either
rock phosphate or super phosphate .
While, the fourth group inoculated
with mixed inocula from PDB and
VAM and amended with either rock
phosphate or super phosphate .The
total treatments was 4x3=12(Table
4).Cultivation process was performed
by sowing four grain of maize
cultivar, Giza 3 was used in this study.
The grains of this cultivar were
obtained from Dep. of Agronomy Fac.
of Agric. Minia University.

Plant samples were taken after
15,30,60,and 90 days from sowing for
determination of total counts of bacteria
,actinomycetes ,spore forming bacteria
and phosphate dissolving bacteria by
using Oxide manual medium (1965) for
total  bacteria, sporeformers  and
actinomycetes. Bunt and Rovira (1955)
modified by Abdel-Hafez et al (1966)
was used for counting inorganic
phosphate-dissolvers. The root infection
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rates were evaluated by the technique
reported by (Philips and Hayman 1970)

REULTS AND DISCUSSION

1- Isolation and selection of the most
efficient phosphate dissolver
.Results in Table( 1) generally
indicated that all isolates had an
ability to solubilize  inorganic
phosphate .During the incubation
period of the selected isolates. The pH
values showed an inverse correlation
with  the quantity of soluble
phosphorus .As the pH of the media
decreased the quantity of soluble
phosphorus increased. For example
the amounts of soluble phosphorus of
isolates No 35 (the more active ) were
552 ppm while pH values was 3.08
Moreover in isolates No 18 (low
active) were 143.22 ppm and pH
values was 5.40.The most efficient 10

isolates were No 6,7,9,13,14,
20,25,31,34and  35.The  obtained
results show that amounts of

phosphorus solubilized ranged from
143.22 to 552. On the other hand pH
value in medium of isolates ranged
from 3.90 to 7.20.

1-1 Solubilizing index (SI).The more
active 10 isolates were further studied
for ability to solubilize phosphorus in
Bunt and Rovira agar medium to
detriments  olubilising  index.The
obtained results ( Table 2) show that
solubilized amount of P and the
determined phosphate solubilization
index for the tested isolated are
compatible with the acidity (pH
values) produced in their cultures.
This indicated that the organic acid
produced from fermentation of sugar

in medium by bacteria isolates are the
main cause of solubilization.

The highest phosphate solubilizing
index was recorded by the isolates No 35
and the lowest by isolates No 13. Many
researchers provide that PSB plays a key
role in soil organic P transformations
(Frossard et al., 1995) through excretion
of phosphatase enzymes (Eichler et al.,
2004), mineralization of P from organic
sources (Gressel and McColl, 1997).

1-3 Morphological grouping of most
efficient PDB isolates.

The obtained results in show ( Table
2) that aerobic spore-formers exceeds
other groups out of the 10 isolates 6
were aerobic sporoforming ( 60%). All
isolates showed positive reaction with
Gram staining .The abundance of spore
formers (60%) in the most efficient
isolates is important particularly in
Egyptian soils. The spore formers and
actinomycete are well known to resist
adverse conditions such as high
temperature and dryness (Alexander,
1977) to which our soil are subjected
most of the year.The results are in
agreement  with those reported by
Gamal- Eldin et al 2008 , ,who reported
that microbial solubilization of mineral
phosphate might be either due to
excretion of organic acids causing
acidification of the external medium
(Whitelaw, 2000) or the excretion of
chelation substances (such as
siderophores ) that form stable
complexes with phosphorus adsorbent
(aluminium  jiron and  calcium)
(,Hamdali et al ., 2008) and those
release the attached phosphate in soluble
form. The major organic acid reportedly
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produced PDM are citric acids , gluconic
acid , lactic acid and oxalic acid (Chen
etal .,2006 and Yi et al ., 2008 ).

2- Effect of inoculation with VAM
and PBD on counts of rhizosphere
microflora of maize plants.

2-1 Total count of bacteria. Data in
Table (3) clearly indicate that

inoculation of maize plant with
mixed PDB, and VAM gave higher
counts of total bacteria as compared
with other treatments. This trend was
observed during all growth stages.
Data in Table (3) also indicate that
inoculation maize grains with VAM
gave higher counts of bacteria than
its inoculation with PDB only.
Highest counts were recorded at 60
days, the obtained figure with
treatments amended with rock
phosphate were 92.3 x10’ and 84.6
x107 respectively. On the other hand,
in treatments amended with super
phosphate the obtained figures were
80.2 x10” and 78.6 x10’ respectively,
in treatment inoculated with VAM or
PDB respectively. On the other hand
, combined inoculation of PDB and
VAM had higher increase in count of
bacteria count, the combined
treatments of PDB and VAM seemed
to more effective than the single
ones the best results were obtained
by using rock phosphate and mixed
inoculation of PDB and VAM
(combinedly).

The obtained results clearly show
that higher counts in both soil amended
with rock phosphate or superphosphate
were recorded in treatments inoculated
with mixed of VAM and PDB followed
by treatments inoculated with VAM only

thes treatment inoculated with PDB .At
60 days the obtained figures were in case
of soil amended with rock phosphate
were 95.6 x10",92.3 x10” then 84.4 x10’
Wwhile in soil amended with super
phosphate 83.3 x10 /, 80.2 x10  then
78.6 x 10 ’respectively.Similar results
were obtained by EI-Morsy et
al,(2015)who found that the best results
on counts of microorganism in
rhizosphere of sweat potato were
obtained by using rock phosphate in
presence of PSM and VAM-fungi.lt was
reported that the plant species or cultivar
especially the composition of root
exudates plays a key role in the diversity
of rhizobacterial populations colonizing
the root (Kremer et al ,1990,)

Differences in  numbers and
composition of microorganisms in
rhizosphere of different plants species
and even different varieties within
species have been reported. This may
influenced by specific root exudates or
other factors possibly controlled by
specific genes in plant (Kramer et al
1990). Results were found by Azazy et
al., (1988) who reported that
biofertilization by phosphate dissolving
bacteria increased the total bacterial
count, fungi, phosphate dissolvers and
asymbiotic nitrogen fixers in cultivated
soil.

2-2 Count of PDB. With regard to the
effect of inoculation ,the obtained
results  show  that treatments
inoculated with PDB gave higher
counts as compared  with those
inoculated with VAM At 60 days in
treatment amended  with  rock
phosphate the counts were 98.3 x 10 °
compared to 86.1 x 10° in treatment
inoculated with VAM . On the other
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hand, generally highest counts were
recorded in treatments inoculated with
mixed of VAM and PDB. The
superiority effect of mixed inoculant
(VAM +PDB) explained by the
combined action of both
inoculation. The effects of interaction
between p-source and PSM on maize
plants are shown in Table ( 3 ). It is
clear from the data that the combined
treatments are of much superior effect
to single ones . Highest count were
observed in case of treatment of rock
phosphate with mixed inoculation of
both VAM and PDB .Followed by
inoculated with PDB then treatments
inoculated with VAM, the obtained
figures at 60 days were 99.3 ,98.3 then
86.1 x10 ° respectively.(Zafarul-Hye
et al., 2007; Naik et al., 2008) who
found that The application of Bacillus
megaterium increased the total
bacterial count compared to the Un-
inoculated plants; however the total
count of bacteria decreased in the high

levels of rock phosphate. The
recorded data was agreed with.
2-3 Count of Sporeformers. The

obtained results in Table3 generally
show that higher count of spore
formers in treatments inoculated with
both VAM and \or PDB at all stages
of plant growth.The obtained results
also show that the counts of spore
formers increased with increase in
plant age reached the maximum at 60
days then decreased. The obtained
results clearly show that in treatment
inoculated with either VAM or Mixed
and amended with superphosphate in
general gave higher counts than
treatment amended  with  rock

phosphate .In treatments inoculated
with mixed (VAM +PDB), at 60 days
, the obtained figures were 97.6 x 10 *
compared to 77.6 x 10 * amended with
superphosphate and rock phosphate
respectively.

2-4 Count of Actinomycetes. Results in
Table (3) clearly show that high counts
of these microorganisms were recorded
in treatments amended with rock
phosphate and inoculated with mixed of
PDB and VAM ,the obtained figures at
60 days were 96.6 x 10 * as compared
78.3 x 10 3. Moreover in general, in all
treatments, the higher counts were
recorded at 60 days then decreased .Also
higher counts were recorded in
treatments  inoculated  with  mixed
inoculated followed byPDB then VAM.
The obtained figures at 60 days were in
treatment received rock phosphate
were96.6 x 10°:86.1x 10 3 then 79.3 x 10
®respectively.

3-Effect of inoculation as well as
fertilizers  sources on  some
agronomic aspects of maize pant .
Data in ( Table 4 ) show that the
vegetative growth of maize received
chemical P-fertilizer sources were
generaly better than plants of the control
treatments. Moreover the growth of
maize plants inoculated with either PDB
or and VAM were generally higher than
plants of the control treatment. The
highest values of vegetative growth
parameters were obtained on plants
fertilized with rock phosphate compared
with  those fertilized with  super
phosphate . Increases in plant height,
number of leaf, as well as fresh and dry
weight/plant were observed. It is notable,
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that there were no significant effects
between super phosphate or rock
phosphate fertilizer.

3-1 Plant height. Inoculating with mixed
inoculant ( BDP + VAM ) and
amended with rock phosphate caused
more effective on plant height.The
obtained figures at 90 days were
179.75 compared with 158.08 or/
168.50 in case of PDB or VAM.

3-2 Fresh and dry weights . Data in
Table(4) show that the interaction of
inoculation with PDB,VAM single or
mixed in presence of different sources
of p-fertilizer had primitive effect on
fresh and dry weigh of maize pants
.These parameters  significantly
increased as a result of inoculation
and fertilizer .The highest values of

these parameters recorded in soil
amended with rock phosphate
inoculated with mixed inoculants

followed by VAM treatment then
PDB ,the obtained figures for fresh
weight and dry weight at 90 days were
169.05 , 162.10 and 154.7 for fresh
weight and 69.43 , 64.40 and 62.3 for
dry weight respectively.

The use of phosphate rock as a
source of P in maize crops with the
inoculation of bacterial strains can
increase up to 10 % the uptake of this
element in comparison with the non-
inoculated control  supplied  with
phosphate rock. Phosphate solubilizing
microorganisms solubilized P to be
available-P with its ability to secrete
organic acids that can break complex P
compounds in the soil (Whitelaw,
2000).increases phosphorus uptake and
photosynthesis.

This result indicated the very
important role of mycorrhiza in the
availability of phosphorus from the
unavailability ~ sources  like  rock
phosphate. Then, rock phosphate could
be a useful substance for VAM infected
plants even at high pH values. Also, this
result showed the importance of
inoculation with V AM in case of soils
with high pH values even when super
phosphate was used as by Zaghloul et
al., (1996).

4- Effect of inoculation as well as
fertilizer sources on nitrogen % and
phosphorus % in maize plant.
Results in Table (5) indicate that

nitrogen and phosphorus percentages in

maize plants were affected by
inoculation with VAM and phosphate
dissolving bacteria single or/ and mixed
in presence of either rock phosphate or
super phosphate. The results presented in

Table ( 5 ) revealed that N content in

plant varied according to soil amendment

as well soil inoculation.

Generally nitrogen and phosphorus
percentage varied according PDM and
phosphorus  fertilization source. In
treatments inoculated and amended with
rock phosphate higher N% and P% were
recorded in treatment inoculated with
mixed inoculant followed by VAM then
PDB.

5- Effect of inoculation as well as
fertilizer sources on rate of root
infection by VAM of maize plant.

Results in Table (6 ) indicated that
infection percentage in the maize plant
was significantly affected by inoculation
with VAM in the soil .This increase may
be due to the principle mechanism that
carried out by mycorrhiza to benefit the
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plant growth through production of some
useful materials transferred to the plant
root zone creating a direct effect on
plant growth .These materials could be
hormones, axons, (GAS) and (CKS) that
mycorrhiza release in the root zone and
positively affect root growth and
extension .The result could also
attributed to more absorption of nutrients
which reflect more growth activity
,nitrogenous  compound  assimilation

forming growth substances, more e cell
division and elongation .Similar results
and similar explanation were
reported;Grandcourt et al ., (2004),
Ghazi et al ., (2007) and Ali et al
.,(2009).

Table ( 1) Amount of phosphates soluilized by the selected isolates and pH values.

No of Soluble- pH value No of Soluble- pH value
isolate p(ppm) isolate p(ppm)

1 173.25 4.80 21 179.20 4.69
2 477.00 3.05 22 171.66 4.80
3 148.50 5.33 23 149.22 5.30
4 170.22 4.80 24 155.00 5.20
5 146.22 5.40 25* 522.00 4.00
6* 493.11 4.00 26 173.00 4.73
7* 550.00 3.90 27 180.00 4.66
8 242.11 4.25 28 182.00 4.60
9* 492.00 4.00 29 160.00 5.10
10 151.23 5.55 30 467.00 3.93
11 470.11 5.00 31* 495.00 4.00
12 450.22 5.35 32 220.00 4.45
13* 480.23 4.35 33 176.00 4.70
14* 482.11 4.00 34 550.00 3.90
15 470.22 4.40 35* 552.00 3.95
16 167.75 4.90 36 177.00 4.50
17 176.11 4.70 37 467.00 4.00
18* 143.22 5.40 38 150.11 4.40
19 171.06 4.75 39 220.00 4.26
20* 550.00 3.90 40 420.00 4.00
Control 7.20

%= The most efficient Isolates
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Table (2): The solubilizing index and morphological examination of the most
efficient isolates .
Isolated | Soluble Inhibition Morphological Gram stain
nunmber | p(ppm) PH values zone (cm) examination action
6 493.11 4.00 3.18 Aerobic sporeformers G+
7 550.00 3.90 3.11 Aerobic sporeformers G+
9 492.00 4.00 3.10 Aerobic sporeformers G+
13 480.23 4.35 2.80 Cocci G+
14 482.00 4.00 2.81 Short rod G+
20 550.00 3.90 3.10 Aerobic sporeformers G+
25 522.00 4.00 2.89 Short rod G+
31 495.00 4.00 2.84 mycelial formers G+
34 550.00 3.90 3.15 Aerobic sporeformers G+
35 552.00 3.95 3.18 Aerobic sporeformers G+

Table (3): Effect of phosphate fertilizer sources and some phosphate solubilizing microorganism

on total cunts x 10" ,PDB x10 ®sporeformers (x10*) and actinomycetes (x10% in
rhizosphere of maize plant.

Total cunts x 107 PDB x10° Spore Actinomycetes
formers x10* X10*

Treatment 15 (30|60 | 90 | 15 |30 {60 | 90 | 15 | 30 | 60 | 90 | 15 | 30 | 60 | 90
day | day | day | day | day | day | day | day | day | day | day | day | day | day | day | day
Uninoculated Unamended | 7 3136.6(45.6| 33 |61.6(41.1|38.6(33.1|22.336.6(45.6(33.1| 3.6 | 7.2 [22.3|12.2
Super  146.2|50.0(72.3|42.3(39.1|67.1|82.0(69.2|30.646.1|60.1| 29.619.3|20.6|50.4|36.7
Rock  130.6]46.0(65.0|29.6(55.0(63.2|72.1|55.3|37.1|46.2|65.1|56.1|13.6|34.749.3|94.3
Unamended |47 6|54.3|69.6|51.6|37.1|47.1|52.2|36.3|32.2|48.6|66.3|47.3[17.7|36.1|77.1|77.1
PDB Super 140.3|53.6(78.6|38.6|48.3|77.3|86.2|71.3|35.6[90.1|75.2|52.2 | 22.5| 38.2|80.1|80.1
Rock  143.3|54.6|84.6|40.6|56.2|77.1|98.3|76.3|50.6(80.4|96.3|63.1|27.6|86.1(86.1 |86.1
Unamended |30 1|39.6|64.3|31.3|48.2|59.2(66.3|52.1|35.6|52.4|64.3(60.3|13.7[31.2[91.3|91.3
VAM Super 140.2|53.6(80.2|39.6|66.1|86.1|84.4|61.2 |58.670.2(96.3| 71.6 | 22.6 | 36.7 | 77.4|80.6
Rock  150.3|67.6(92.3|44.3|52.4|62.4|86.1|66.3|50.6|79.3|87.2|76.2|16.1|38.6|79.3|86.3
Unamended |35 2136.6(50.6|30.6|38.6|52.1|79.6|76.4|22.6|58.6|69.3| 68.2 [11.1]30.6|92.3|56.3
PDE+VAM Super  147.3|64.6(83.3|42.3(48.2|62.3]90.1|72.4|55.2|87.3|97.6| 96.2|24.2|38.6| 78.3[40.3
Rock  162.0(81.0{95.6(50.3|57.3|66.1|99.3|82.6|37.6|56.3|77.6|90.6|20.1|42.6 |96.6 46.6
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Table (4) : Effect of phosphate dissolving bacteria and Mycorrhizal fungi on plant
height, fresh weight ,dry weight and number of levees in 90 days on

maize plant.
Plant Fresh .
Treatment height eight Dry weight Leaves
(cm) (gm /pot ) (gm/pot) number
Un amended 96.25" 120.40" 52.90" 1150
Inoculated | SUOPER 149.70 127.45 60.50 11.00
ROCK 150.75 154.75 63.55 12.00
Un amended 146.25 124.50 59.35 11.50
PDB SUOPER 156.50 145.25 60.75 12.50
ROCK 158.50 154.65 62.30 12.50
Un amended 150.50 131.50 57.45 11.50
VAM SUOPER 166.50 143.75 61.90 11.50
ROCK 168.75 162.10 64.40 12.50
Un amended 159.25 141.45 58.05 10.00
PDB+VAM | SUOPER 163.50 163.90 66.55 14.60
ROCK 179.75 169.05 69.45 14.00
SE 13.58 2.60 1.39 0.47

Table (5): Effect of phosphorus fertilization and inoculation with mycorrhiza on
nitrogen % and phosphorus % of maize plant.

Enter action Treatment Nitrogen % Phosphorus %
Un amended 1.032"™ 0.210™
Unioculated Super 1.718™ 0.253"™
Rock 1.021™ 0.247™
Un amended 1.289™ 0.239™
PDB Super 1.532"™ 0.288"™
Rock 1.550"™ 0.276™
Un amended 1.258"™ 0.231™
VAM Super 1.709™ 0.291™
Rock 1.778"™ 0.285"™
Un amended 1.377™ 0.252"™
PDB+VAM Super 1.835™ 0.299"™
Rock 2.134™ 0.311™
SE 0.361 0.19
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Table (6): Effect of phosphorus fertilization and inoculation with mycorrhiza on

Infection % of maize plant.

Treatment Infection %
Un amended 10
Inoculated Super 25
Rock 18
Un amended 32
PDB Super 43
Rock 40
Un amended 64
VAM Super 82
Rock 89
Un amended 85
PDB+VAM Super 96
Rock 98
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