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1.INTRODUCTTION

Cultivation of more areas becomes a main duty to
face the great increasing in human population in Egypt.

tivated lands are sandy anc/or calcar-

Y]

[

Most of the newly cu
ecus soils. One of the big problems “aced culivation of

such soils, particularly calcareous one, is that, consid-

ct

-

-
1

g ferms for nlart nu
tion. Even after fertilization with superphcsphate, the

available phesphorus lavel decrzases snarcly after & short

|

types of micrcorganisms czpable of disselving zZi-or —ri-
calcium phosghate and rencering ther zvailable for 2lant
Tutrition.,  Many investioztors rad taoen receatedly zivz
the Imgression that the inaoculation of such scils Wwith
phosphate dissolving bacteria adglzs In providing the gro-

wing plants with their recuirerar<: of nhosphorus.

Although actincmycetes are cne cf the most imgortant

-
[1v]

ve b

s n

[S1]
[1¥]
(D

[N

groups in scils, few sty n underlined regarding

their ability to solubilize unavailable phosphate.
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2. REVIEW OF LITERATURE

2.1. Proplem of phesphatic fertilization in calcarecus

soils:-

Phosphorus (P) as a major nuirient in plant nutri-
tion its main role in scil fertility and plant growth had

been repeatedly recognized in agricultural practices.

Phosphorus plays an important role in certain esse-
ntial steps in the accumulation and release of energy dur-
ring cellular metzbolism. Phosphates exist in the seils in
both inorgaric (Tricalcium phosphate, rock phosphate, and

o

A}

mono or dicalcium zneosphate....etc) , ang crganic (Lecithin,

i)
[a1]

. Phosphecrus def -

n

r
phytin and phesphelipides....etc), fornm
iciency cf higher plants may be resulted from the zbsence
of sufficient amounts of this nutrient in certain sgils, as
well as It is ofter Zus <o poor phosphorus availability

(Hanafy, 1972; ancd Saber, 1982).

The big problem confronting phosphate fertilization
in highly calcareous soils is the enormous amount ¢of P

sorbed by the scil.

Wursten (1949) found that when 100 1b acré 'of a

1

water-soluble phosphete is acdded to a calcareous soil,

its availability reduced within 24 hours to 22-25 1b acréj
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after which a relatively contstant level of availability 1is

maintained.

In calcareous soils the soluble mono-calcium phosp-
hate, derived from either microbial breakdown of organic
matter or intrcduced with certain phosphatic fertilizers,
is converted to di-or tricalcium phosphate which inturn

precipitated with 24 hours {Lewis et al 1850).

Moreover, phosphorus in arid soils such as scils in
some parts o7 Egypt is found in complex precipitated forms
of Ca3 (Po4)2 or even agpatite. In Egypt, the amounts of

available phosghorus 1In celicareous soils varied betweser 1.0

and 57.3 oo in th2 water exirzct and between 14.7 znd
152.5 por in Na,‘633 extract {Omar, 1957).
in soils contazining between 1 to 4 percent of linme,

ot

chesphorus 25507 CTLlon wWas o be inversely groporticnal

«
[ o)
e}
!

to the lime content, but when lime exceeds 4% correlation

4

was poor (Millar, 1959).

Kacar (196f) found that fixaticn of phospate ranged
from 8.5 to 95.1% in BY <amples of mainly alkaline calcar-
eous soils investigated. There was a highly significant
correlaticn between phosphate fixation and CaCO3 content.

Lewis and Racz (1969) showed that high amounts of calcium

Central Library - Ain Shams University



in calcareous soils resulted in a rapid precipitation of

& large porticn of the added phesphorus.

rsen and Wicddowson {1970) showed that although

o

L

’ he formed when soluble phosphate is

[ep]
[eh)
s g
v
[
3
je})
e
—
-]
—
ct
-
[w]]
—
[
e

zddeg tc 2 calcarecus sgil, it is not stable ir zThe soil

and will be converted to less scluble calcium phosphate

znd uvltiretely Tinish uz in The least soluble for— fluor-
zoatgite,

El-Raszhicd et =21 11376) found that water solukble
phosohorus added tc calcareous soil quickly disappears
from the licuic chase, 't 1t is 3 matter of contradictiion
wheather Tne mzcoznis™ 2F Tols reaction is gpredeminzzels
B0SCrITIoT I TTE 3UrTEss T s¢clil zarticles or o3 Trls
orecisitatic- oF sperirgly scluble shosphate.

Pzr o s.lgr zmTlf ZlamrmonluT o phosohates Gers oasoad
T2 The calczyzcus scils oF the Vaiencia regicon (Spain),the
percentags ¢of fixel 2 [n the spoil was greater with diarmron
itum chosphate ther with superphosphate and its percentage
rose with increzsing rates of boith fertilizers. After 30C
Gays of agnliceticr 56-88% of the applied phosphate was
fixed (Primc et al, 1978).

3arrow anc Shaw {1978) found that the lower the in-

itial concentraticon of celcium is the faster occurs the
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plant growth.Sackett et al (1908) were the first to detect
that microorganisms are able to convert insoluble phospates

to available soluble forms.

Gerreston (1948} observed that plants took up more
phosphates from insoluble phosphatic fertilizers in the
persence of microorgamisms and thcse phosphate dissolving

bacteria existed in the rhizosphere,

The main role of the socil micreorganisms in solubil-
izing phosphates can be summerized in the following two
points:

t- Solubilizaticn of ingrcanic inscluble

L)

hosphates.

Z2- Minerzlization of organic thesphates.

2.2.1.Solubilization of imorganic phosphate :-

Itanc and ¥an (1957) obiained oure cultur cT bact-

D
W

eriaz isolated from graded chernozerm and podzolic soils which
showed marked mineralization capacity of insoluble organic

and inorganic phosphorus cempounds.

{1957} found that the add-

ct
fu
Ve

Krasil' =ikev e
ition of bacteria isolated from scil and able to decompose
Ca3 (P04)2 increased phosphorus uptake by barely plants and
the contents.of water soluble phosphorus, protein phosphate

and lipoid phosphates in the plants.
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Muromtsev (1958) stated that Aspergillus niger diss-

olve Ca phosphates more rapidly than bacteria do. Sperber
(1958 a &b) found that the major group of phosphate diss-

olving bacteria (50 - 60 per cent) was Arthrobacter, while

the main genera represented were Brevibacterium, Flavobact-

erium, and Achromobacter. One or two isolates were found

in the genera Sarcina, Serratia and an unidentified yeast.

Bromfield ({1959) stated that in aqueous media cont-
aining 5% sucrose and other nutrients with ground cf rock
phosphates {0.1%), various mixed cultures isolated from
soil increased phosphate solubility when incubated at 27°C

for 70 days.

Mahmoud et al (1973) investigated phosphate dissolv-
ferent Egyptian soils. They found
ni

ities of inorg

1]
4]
(]

[20)

that the soils of Egcyp*t supcort high den

(V2]

The most predominant groups

]
=
=5
o}
ct
m
[
-
w
n
(@]
—
<
"
3
{3
o
fu
(@]
ot
n
-
-
Q
'

108D
that accomplish incrganic and organic phosphate mobilization

were found to be sporeformers and Streptomyces. This find-

ing is of a particelar importance since these groups can
withstand drynes and high temperatures to which scils of
Egypt are subjected to in summer. Other phosphate dissclv-
ing organisms constituted smaller percentages such as

; +
Micrococcus, and 6° ve reds.
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