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The Rhizosphere and its Impact on

the Distribution of Soil Bacteria

AA. Azzouz, AM. Endar and 4. I. EL-
Tarhuni

Abstract

The gram-negative species of soil |
bacteria outnumbered the remaining }

bacterial population in the thizosphere.

Soils surrounding this region showed §
dominance of gram-positive cocci, endo- |
spore forming rods and thread-like spe- |
cies of the Actinomycetes. Plant type §
and its stage of maturity does not effect 3
the above general distribution, except in 3

the sense of altering species make-up.

Non-symbiotic nitrogen-fixing bacte- ¢
ria of the genus Azotobacter prevail in §
the thizosphere of the four tested crops, §
particularly in the early stages of plant §

development (seedling-stage).

The changes in the trend of the cal-
culated ratio of gram-negative bacteria §

in the rhizosphere to that of the sur-
rounding soil can not be generalized to

all species. Results obtained with Azot- ;‘-;
obacter population showed different pic-

ture.

1992 J 1 saall /pslald el

59

Ol gl v b pmasnd | s U1 s oy
daalys g ddonillyy et o U
b ol I el gl o s e i
¥l gy o 3.1 o 33l 7 puts
V(7)) Sl oy i 27,7 N s
ol 1n b Ul Jramadl st o 4]
ke deST LS (3)dgasr s gl
L X {7y [ VROV S P ES B e
g o LS A LY g 2l cos
Y e[S PRI A P QRN O Y
bl 4,30 5 Lkt G55 (g 0t | agand
STOREFURELIN (P I0I[F 0TS [PUDPICY-
6-4) Ol ae oo Jo¥I Ao 21 INs il
Sl ol dis 3yl 1dn Sy (gl
otz slaezal JWUy s3] file Uo e
zdlasy bt dagadl 5 G puaSl 0 32y
sl 510 s 2l Gt e S
syt S 25At 5k LSS e i
0ds sliel oy Ll Ol g : LG .OLSYI
dsladl L,y g0 sl S
Slatdly £ Lm0 o piazy ¢ (3)
Gl sl LS50l ey Ol jas oz,
AL L s il JSU g o
Uls,:.fbj,ﬂlw;q-awru aJi Sy y
oo iy 1 G il e sl
a1 3y Sl 1y 6 lizny 25l 2 W1
11 A ORI 5 FPUOUA | B D
ISRV PRIV PRV SUSTUPIX gywcsy
SN i 6 bz clgias 28T 4 pae
Ol Sty sl s Jt « Lpan aliza¥
FRLES JOU1 SO PO IS (VR

.Cytophaga, Cellulomonas Jas s 5|

i &/
L Ll Lyl s it s
o Ll LSy s e bl dagsl




l m Physiological Stud-

Mo 7. sphere Bacteria. pp. 379-
§ w@f g{,ﬁ&zﬁipﬁco[o‘gy of Soil Bacte-

(13
395 r? 'K: Groy and D. Parkinson
nig-

('E‘{ltz:gw, «, 7. Macura and V.
; 'Vﬂﬂﬂka 1960 Rhizosphere Microflora
CaﬁWﬁeat. [I. Composition and
0 opertie of gBactef‘ia[ Flora During
(’Pﬁrg q/ggetatwn LPerj.ocf of Wﬁcat. In:
;ﬁe‘ﬂw["ﬂy of Soil Bacteria. Ty By
6y and D. Parkinson (Editors)
govirds A D. and B. M. McDougall
f 1967 Microbiological and Biochemi-
cal Aspects of the 'Kﬁizo.fpﬁere. rp.
418-460 In: Soil Biochemistry. A. D.
acLaren ond G H. Peterson

(g{itors)
5, Disbereiner; J. 1974 Nitrogen Fixing
" @acteria in the Rhizosphere pp. 86-
117 In: The Biology of Nitrogen
Fixation. A. Quispel (Editor)

9, Alexander, M. 1973 Most-Probable-
Number Method for Microbial Pop-
ulation. pp. 1467-1472 Agronomy
Monograph No. 9 Part 2. C. A.

Black and others (Editors)

olghly 400

~ Key words: Rhizophere, Soil Bacte
ria and Distribution,

O/ pd/
1. Briwb M. ‘L. 1975 Rfiizosphere Mi-
croorganisms - Opportunists, Bandits
or Benefactors. pp. 21-38 In: Soil
Microbiology. A critical Review. N,
Walker (’Erfil:or).
Vancura, V. and Hanzlikova, A.
1972 Root Lxudates of Plants, IV
Differences in Chemical Compositon
of Seed and Seedling Lxudates.
Plant and Soil 36: 271-282.

3. Harmsen, G. W. and G. Jager 1963
Determination of the Quantity of
Carbon and Njtrogen in the Rhizo-
sphere of Young Plants. In:Soil Or-
ganisms pp. 345 JDoeksen and
Vander Drift, J. (Editors)

4. Meschkov, N, V. 1961 Total Carbon
Content in Root Secretions of Plants
Grown under the Conditions of Ster-
ile Culture on Permanent and Ex:
changed Nutrient Solutions. pp. 380
In: The ‘Ecology of Soil Bacteria. ‘L.
R, Gray and D. Parkinson (Editors)

5L 20 AR GUBY e Ly T3l L o 1Ll i (1050

x.h_‘,:.”J._jLndrf (c_uLdl 6-4) _.aJh.;L\.gll’/ Qu'tﬂ
LAl sSJU."Jﬂ-.-"“ LAl 6)1-3.'1-‘3-.-"“
fe g LSy -1 rl,,‘,\.;u.-.!:.,.u.. ey -1 z.,»_,‘b_,,.-.S..,—l tl;q;w:,.]u%q s 3
e Jelisd i LS Dl paa &y peas rl,.s_-J.:L;_:J Lilzis bl L Lpase o
3 . - . S e { S o e’

s i | Y1 janl Cytophaga s o e 3\t L—d—‘o“—r‘
Streptomyces | Coccobacil- 2.5 - sras Streptomyces g,:’L,_i-l o .JS:.JI
Yy i yar Ji g Ry oylaay }1 (i o L__’; d)‘) '3—_-“-2" U-L"K” o
Cellulo- juc Azotobactec | Staphyl- puo Pseudomonas Azoto-

mongs | idasiy Gy pmat b —2 fococcus | bacter fﬁgmﬁactenum
1.-"-&,,&—2 r‘ﬂ&&ﬂbf”ﬂ-’ﬁ i.,JL.h_,._.:S-c-Z :.,’,’:-.U_’.A.&b_n.ﬁqu;‘z
to Jelid) | Bacillus Strep- o~ o ol Jelis) | e sl J‘i[[
o e L jaa tomyces | a4\ dypmas Bacillus
Cytophaga Pseudo- yuir
oo Tyl Sy monds
Azoto- pui gty dylay
bacter Azoto- gt

bacter

w

60

1992 J,31 sanl! /p el il



slally 01

A5 2 211 GLBYT e Zaally dg ! sy o sl ol :(2J,08)

RN (patlel 6 - 4) padl iyl oo »
Sl o
LAl Gl Il P Gt ¢
Lomps e - 1 | pldl gy oo a1 g ey - | 'J-”tru-'b—--‘f o S —
plor Jelis) | i o0 Ll L ol Sl ,__...: iy yase A 7 e
Wi dypas | 4y, S 4 pas Cytophaga | pen oo inhas JEAY! 5 dnzany iy yliay 4 X
Bacillus yun | iyy\ayy s Cocobacilli | Streptomyces | Pseu- I el Y gyl J—i
Lagdie 44,8, Azotobacter |iyspice &y,S | domonas Azotobacter
Staphyl- pin | o Jolis) Lnpa oKy -2 | Sta- puin e | Agrobacterium Rhizo-
lococcus .S HEPLOMYCES {mndtnis pyllococcus bium
Yl s -2 | Ba- s i s §y pae s 4,8 sy ida s | sy -2
Pl Je i) cillus | Strep- juim u | Strep- guis o pl Jelidd
o e i tococcus | =8y tomyces Nocardia
Cytophaga xS, - 2| Streptococ- oo 14y,5
o= dylaay, Vd Ay pmaat | CUS
Azotobacter el Jelidd LIL
u-=-e oy
Pseudomonas
iylay g —>y
o
Azotobacter

pla/ids) Ly Ly (2,01 (o0 | daaod ] 5 850581 U ,axKd Dyl 51 2 (3 g

053 sl s e (patll 6 - 4) adl Zylay Uy

- Slg
PO Ll [ddlhall T 2l | idl [uidldasdl
1oadsl [P10X 1.4 210X 33| 215 |10X 79] ‘10 X 1.7 | us
10 gl |10 X 3.4 210 X 4.0 58 %10 X 1.2 ’10 X 7.0 | pas
I1geJ5l [710 X 2.4 210 X 14 45 | 10X 4.9 ’10 X 2.2 | s

. W‘H
I1gaJl |%10 X 33 10 X 4.9 26| 10X 49 10 X 1.3 | gjlns

1992J,Y|JJJ|/~1A.UJ|JHI e ———

61



