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ABSTRACT 

An at tempt  w s  made t o  shed some l i g h t  upan 
the occurrcrrce of p s y c h ~ o p h i l i e  baotsvia $1.1 mi% 
aumples co l l ec t ed  j'llom v a ~ + m s  l eoab t t i@s  sf Asir 
Region, i n  south-western Saudi Arabia. Resu l t s  
indicated t ha t  about 95% af &he Camst igated samp- 
Zes harboured psychrophi Zic bacteria .  Counts of 
these  bacteria  ranged fr~om 6200 t o  42004 ~ ~ z o n d e s  
per gram oven dry s o i l .  

I so la t e s  of psyohrephilic baate14a i n  the  inu- 
e s t i ga t ed  samples be long t o  the genera Pseudomonas, 
FZooobacteriwn, Baci l lus ,  Streptococcus and Mieroc- 
occus. Resu l t s  indicated the absanee of ob l iga te  
psychrophiles aad rsvealed a d i e t i n n t  exwZ~gicaZ gr- 
oup of  bacteria  wi th  respect  $a ten,& rature d i s t r i b -  
uted i n  t h i s  region. 

INTRODUCTION 

~lthough many investigations have been carried out 

on the distribution of psychrophilic bacteria in various 

countries since they were first described by Forster in 

(1887)r yet little information is available as for the 

occurrence of this important group of bacteria in Saudi 

Arabia. 

The significance of psychrophiles in nature in not 

fully clear since data in natural habitats are limited. 

Most of the quantitative data in literature are for dai- 

ry products (e.g. Thomas; Griffths and Fouldes ( 1 9 6 0 )  ; 



Baumann and Reinbold (1963) and ElPioCt and Michener 

(1965). 

The present investigation was designed ks throw 

light upon the occurrence and the quantitative distr- 

ibution of psychrophilic bacteria in 56 soil eamples 

collected from various localities af Asir Region (south- 
0 

west of Saudi Arabia) as determined by counts a t  8 C. 

Psychrophiles as they are described in this investigat- 
ion fit Stokes (1963) definition. 

F i f t y - S ~ X  soil samples (uncultivated and aultivated) 

were collected under aneptie ~anditian in polyethylene 
bags from surface layer (30 cm depth from different 

localities a£ Asir R~gion. Samples ( i n  a l l  5 6 )  were from 

Abha and its districts 10, South Abha 18; North Abha 8; 

East Akha 8 and Tohamet Asir 12. 

The dry weights o f  the soil samples were determined 
0 

by drying portions to constant weight at 105 C . 
Counts wggg made on Trypticase Soy Agar us ing  the 

standardized spatula spray technique (Elwan and El-Sayed 
0 

1964). Plates were incubated for 14 days at O C . 
Optimum and maximum temperatures for growth were 

determined by growing the pure isolates in Trypticase Soy 

Broth. Incubation was made far 7 days at different temp- 

eratures investigated. The dry weights were estimated. 

Media and techniques used for identifying bacteria 

were similar to those recommended in the Microbiological 

Methods (1957). 

The Keys of Bergey (1974) were used for identifying 

the pure isolates oE bacteria. 
i 
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RESULTS 

Results of investigating cultivst~d and Uncultiva- 
ted soil samples are presented in Tablo 1. Results show 

that about 95% of the investigated samples harboured psy- 
chrophilic bacteria. Counts ranged frem 3200 to 42000 
colonies per gram oven dry soil. The cultivated soils 

had fewer psychrophilic bacteria than did the uncultiva- 
ted soils. 

Chromogenic (Pale yellow to deep orange) and nonch- 

romogenic bacterial ~olonies q p p e p ~ i n g  after  14 days 
0 

incubation at 0 C were isolated, purified and partially 

identified to the genus level only due to egme Ceehnical 
difficulties. T & l e  2 S ~ Q W S  th@ Blatfibuticn of psychro- 
philic bacteria in the investigated soil samples. Five 
psychrophilic bacterial genera via: Pseudomo~g) Flavobncterium; 

BaeiZZus; $tre@ecoccus @nd Microcpccue were identified. 

Pseudomones and Fhvobacterium were recorded in all the 

investigated regions. Bacillus was recorded in the uncult- 

ivated soil samples from south, north and west of Abha. 

Streptococcus was recorded in Tohamet Asir whereas Micrococcus 

was found in uncultivated soils of south and west of Rbha. 

Table 3 represents the distribution of optimum and 

maximum temperatures for growth of 24 morphologically dist- 

inct isolates. The optimum temperatures for gr~wth of the 
0 

isolates ranged from 25 - 33 C whereas the maximum temper- 
0 

atures ranged from 30 - 40 C . 

DISCUSSXON 

Results gave evidence of the occurrence and distribu- 

tion of psychrophilic bacteria in soils of Asir Region. 

Most of the investigated samples (about 95%) harboured 

psychrophilic bacteria in appreciable numbers. In analogy 



TABLE 

Regions 

Districts 
Uncultivated 
Cultivated 

South Abha 
Uncultivated 
Cultivated 

East Abha 
Uncultivated 
Cultivated 

West Abha 
Uncultivated 
Cultivated 

Tohamet Asir 
Uncultivated 
Cultivated 

1 : The occurrence of psychrophilic bacteria 

in soil samples collected from various 
localities of A s i r  Region 

NO. of inve- No. of samples Range of counts 
stigated containing of psychrophi- 
samples psychrsphilic lic bacteria/g 

b a e t ~ r i s  oven dry soil 
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TABLE 2 : ~istribution of psychrophilic bacterial 

genera isolated from the investigated 

samples. 

Regions NO. of samples containing the bacterial 

t genera r 
& ' a  . )  , , Pseudo- flavobac- Becillue Btropto- Miuro- --- - -_I_ 

m o n a ~  tarium QOQQUB 
- - coccthe 

Abha and 
Dietriate 

Uncultivated S 9 6 0 0 
Cultivated 5 5 0 0 0 

Uncultivatad 5 5 2 0 a 
Cultivated ' 4 1 B 0 0 



Bacterial 

geners 

TABLE 3 : ~istribution of optimum and maximum 

temperature for growth of 24 isolates 
of psychrophilic bacteria 

Pseudy- 

monas 
b 

Flavoba- 
," -., 

cterium - a 

Bacillus 

COCCUS 
-7 - - 

I 

Micro- , . .. 
COCCUS .. 

No. of 

isolates 

OPTIMUM 'C MAXIMUM OC 
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with the finding of Stokes and Redmond 1966, counts of 

psychrophilic bacteria were higher in unaultivated than 
in cultivated soils. As it has haen ~ h o w n  by previous 
investigators (e.g., Forster (18871, Lochhead (1926) and 
Stokes and Redmond (1966) that me8eghilie bacteria in 

graden and cultivated soils prsdorninated t h ~ s e  in uncult- 
ivated soils. It is possible t h a t  eultivatian favours 
mesophilic bacteria and this r e d u ~ e s  the percentage of 
psychrophiles. The counts in t h i o  invaotigation, however, 
are much lower than those ~ecerdad by Stokes and Rodmond 

(1966). It should be remembered wheq aompaging psychrop- 

hilic bacteria caunts that Stokes and Redmond (1966) used 

the spread plats technique far  @ f i e h a t i n g  the numbers of 
viable psychrophilic bacteria. 

~ d e n t i f i s a t i ~ n  studies to the qenufi level revealed 
the occurrence s f  Pasu&msrra@, F&auobaaterCm4 B a d  ZEUS, St-repto- 

coccus and Micrococeue.  isolate^ sf t h e  first two genera are 

common psychrophiles and are found in all the investigated 

regions. However, it is now wasepked that psychrophilic 
bacteria belsnging to 3 large nurnberr,cf genera exist. Lar- 

kin and stakes ( 1 9 6 6 )  isolated ninety psychrophilic isolat- 

es of BaciZZuu frsm 13811, mud and water. BaeiZZus in this 

investigation was isolated f r s m  three regions, Micr~ococcuu 

from two regions and Strept~coccus was recorded only in Tohs- 

met Asir. 

Psychrophiles as d e f i n e d  by Stokes(1963) are organisms 
0 

that grow at 0 C so that they can be detected visually 

within a week; Facultative psychrophiles have an optimum 
9 

growth temperature o f  20 C o r  higher whereas the optimum 
0 

growth temperature o f  obligate psychrophiles is 20 C or 

lower. 

Temperature sptima of the isolates were in the range 



EL-Naggar. 
7 ? 

0 

of 25 - 35 c even though all of the precautions in tech- 

nique described by Morita (1966) were taken. According 

to Stokes (1963) definition all the isglpted p~ychrophili.~ 

bacteria are facultative. Since soils become warmed to 
0 

temperatures above 30 C in summer, it seems unlikely that, 

obligate psychrophilic bacteria could survive. Facu?tati- 

vely psychrophilic bacteria are wide spreac! in terrestrial 

and fresh water habitats !Larkin and @tokes, (1966); Stokes 
and Redmond, (1966) and Druce and Fhsmas (1976). The occu- 

rrence of psychrophiles in appreciable numbers in many habit- 
ats might reveal a bacterial group of cqnsiderable import- 

ance in various cycles of  makteg, 
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