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Abstract: Sixty two Agrobacterium tumefaciens strains were isolated from local plants
of Punjab, Pakistan. Their metallic salts and antibiotics resistance/sensitivity profiles,
growth response at two different temperatures and at two different temperatures with
various pH levels were investigated. The results of these experiments revealed that
1solates shared many physiological characters. Majority of strains could tolerate
different metallic salts but all of them could grow in the presence of MnSO4, PbNOg
and ZnSO4 and all were sensitive to Cr salt. These strains could be divided into 1
groups on the basis of metallic salts resistance/ sensitivity profiles. While for different
antibiotics these strains showed different behaviour and could be grouped into 10°
clusters on the basis of their antibiotics resistance/sensitivity proﬁles. Results of
bacterial growth experiments at 28° and 37°C and at different lévels of pH (4. 5. 6. 7.
8, 9) were almost similar in some aspects. Most of the strains, initially, showed better
E;ow(h rate at 37°C except some strains isolated from colder areas which exhibited

tter growth at 28°C. The experiments performed at different levels of pH revealed
that all strains showed maximum growth rate at pH 6. However pH affect on the growth
rate exhibited that all strains could grew better in extreme alkaline pH (9) as compared
to extreme acid pH (4).
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INTRODUCTION

he soil phytopathogenic bacterium Agrobacterium tumefaciens causes crown

gall disease on a variety of plants (Hooykaas and Schilperoort, 1992: Shaw er

al., 1991). The soil dwelling phytopathogenic A. tumefaciens belongs to

family Rhizobiaceae (Krieg and Holt, 1984; Lippincott er al., 1986). The
disease caused by A. rumefaciens can be recognized by the presence of tumors (galls) of
different sizes, shapes and forms on stem, crown (at root-shoot junction) and roots of the
infected plants. A. tumefaciens is found abundantly in soil as a soil inhabitant and the
soil surrounding the infected ‘plants is highly populated by the genus Agrobacterium
(New and Kerr. 1972; Kerr, 1969; Bouzar and Moore, 1987). The number of the genus
Agrobacterium around the roots of the infected plants is thousand fold more than the
near by soil (Bouzar and Moore, 1987). The higher number of Agrobacterium around
roots of infected plants is due to a highly sensitive chemotaxis system, responsive to a
variety of sugars, amino acids and phenolics exuded by the plants roots and wounds
(Ashby er al., 1987; Loake er al., 1988). For chemotaxis the organism must be motile
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Table 1: List of the parent plants, from which Agrobacterium tumefaciens strains were
iwolated and the different ecological and temporal regions  of Punjab,
Pakistan, in which these plants were growing.
St Parent plant Family Strain Locality
No.
I, Acacia nilotica Mimosaceae AN, AN2 Murree
2. Acacta modesta Mimosaceae AMI Rai Wind
3. Bombax ceiba Bombacaceae BC1, BC2 Lahore
1. Broussonetica papvrifera Moraceae BP1; BR2 Islamabad
5. Cassia fistula Caesalpinanceae CF1, CF2, CF3  Lahore
6. Cedrela toona Meliaceae (34! Lahore
7 Cedrus deodara Piaceae cpl, Ch2 Bhoor Ban
8. Cedrus deodara Piaceae CD3 Islamabad
9. Celiis caucasia Ulmaceae el e Lahore
0. Diospyros embryopteris  Ebenaceae DEI Lahore
Il.  Ervthrina suberosa Fabaceae Ell, EI2. EI3 Lahore
12. Ficus virens Moraceae FVI Kala Shah Kaku
13. Fraxinus hookeri Oleaceae FH1, FH2 Bhoor Ban
14. Hamelia patens Rubiaceae HPI Lahore
15. Mangifera indica Anacardiaceae M1 Lahore
16. Mangifera indica Anacardiaceae  MI2, MI13, M4 Islamabad
17. Melia azedarach Meliaceae MAI, MA2, Renala Khurd
MA3, MA4
18. Melia azedarach Meliaceae MAS, MAG Murree
19. Morus alba Moraceae Mal, Ma2 Charra Pani
20. . Morus alba Moraceae Ma3, Ma4, Ma5, Murree
Ma6
21. Morus serrata Moraceae MS1, MS2 Murree
22.  Phyllanthus emblica Euphorbiaceae  PEI Lahore
23.  Pinus roxburghii Pinaceae PRI, PR2 Rawalpindi
24. Polvalthia longifolia Euphorbiaceae  PL1 Lahore
25. Pongamia pinnata Papilionaceac  PP1. PP2, PP3 Lahore
26. Psidium guajava Myrtaceae PG1 Rai Wind
27. Psidium guajava Myrtaceae PG2 Manga Mandi
28. Punica granatum Myrtaceae Pel, Pg2 Rawalpindi
29 Puirrajiva roxburghii Euphorbiaceae  Prl Lahore
30.  Salix tetrasperma Salicaceae ST1, 812, 8§13, Lahore
ST4
31. Sapindus mukorossi Sapindaceae SM1I Wah Cantt
32. Suaeda fruticosa Chenopodiaceae SFI Manga Mandi
33. Termanalia catappa Meliaceae TELFE2 Rawalpindi

Antibiotics resistance profiles

For the selection of the antibiotic resistance markers, after autoclaving, medium
was supplemented with 50 pg ml-! kanamyein (Km). 5 pg ml-! chloramphenicol (Cm),
300 pg mi' ampicillin (Ap), 100 pg ml I carbenicillin (Cb). 25 pg ml! tetracycline



4 QAZI, S.H.A. AND HASNAIN, S.

(Te), after autoclaving the medium. Bacterial strains were streaked on these selective
plates and incubated at 28+ 1°C. Results were recorded after 48 hours of incubation.

Effect of temperature on bacterial growth rate

A. tumefaciens strains were normally grown at 28+1°C. The growth rate of A.
tumefaciens strains was determined at 28° and 37°C after different intervals of time.
From overnight cultures inoculum was given to 50 ml of potato dextrose broth and
incubated at 28° and 37°C with 150 rpm (revolution per minute) shaking. Samples were
drawn periodically (after 2, 4, 6, 8, 12, 24, 28, 32 hours) and optical density was
monitored on spectrophotometer (Model $S200D, R&M Marketing, England) at 600 nm.

Effect of pH on bacteria

From overnight culture in potato dextrose broth (pH 6.5) inoculum was given to 50
ml of prewarmed potato dextrose broth, adjusted to different pH levels (pH levels 4, 5,
6.7, 8 and 9), and incubated at 28 +1°C with 150 rpm shaking. After 24 hours bacterial
growth was monitored at 600 nm (spectrophotometer S200D, R&M Marketing,
England).

RESULTS

Strains were characterized physiologically by exploring the metallic salts and
antibiotics resistance/ sensitivity profiles, by comparing growth curve at different
temperatures (28° and 37°C) and by monitoring growth rate at two different
temperatures (28° and 37°C) with various pH levels (4, 5, 6, 7, 8, 9). All strains
exhibited individual as well as similar responses reflecting its characteristics and
attributes.

Metallic salts resistance/sensitivity profiles

The metallic salts resistance/sensitivity profiles revealed that majority of strains
could tolerate metallic salts. All strains fall into 15 groups or clusters, isolated either
from the same or different biotopes, depending upon their metallic salts
resistance/sensitivity (Table II). The metallic salts profiles showed that all isolates could
tolerate Mn (500 g ml!, Pb (250 ug ml'") and Zn (350 ug ml'!) in the medium, while
all strains showed sensitivity to Cr (50 ug ml!) salt (Table II). After these Ba (61
strains), Mo (59 strains) and Fe (55 strains) salts were tolerated by majority of strains.
Out of 62, 26 strains showed resistance to majority of (10 out of 11) salts tested and
showed sensitive behavior to Cr salt. Next to Cr, most of the strains showed sensitive
behavior for Ni (27 strains) and Co (21 strains) salts (Table I1).

Antibiotics resistance/sensitivity profiles

Antibiotics (Ap, Cb, Km, Sm and Tc) resistance/sensitivity spectrum of all the
strains was worked out. The strains which were exhibiting similar antibiotic
resistance/sensitivity profiles were associated together. These strains fall into 10 groups
on the basis of specific resistance/ sensitivity attributes for different antibiotics
(Table HD. The antibiotics resistance/ sensitivity spectrum revealed that different strains
showed similarities as well as differences in the antibiotics resistance markers. The
experimental data revealed that most of the strains could tolerate ampicillin (39 strains)
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Table 11: Results of metallic salts resistance/sensitivity profiles of Agrobacterium tumefaciens isolates.
Strains
ANI AMI.BCL.CF2.CTIL. BC2.CF1. BP! B2 cnl cn2 cD3 FH1 FH2 MA3 Ma3 Mad MSI Pgl
AN2 CC1.CC2.DELEN. CF3.MI2 MAI PG2 Mab sT3 PP2 - Mas MS2
EI3.FVI.HPLMIL. MI4.MAS. MA2 ST1 PP3
Metallic salts - MI3.MA4.Mal.Ma2. MAG6.PE]. sT2
concentrations © PRIPR2PLIPPI. . STATCL
PG1 Pg2.Pri SM1. TC2
SF1

1. Ba(BaSO4) 250pg mil  + + - + + F o+ o+ O+ 0+ F A+ -
2. Co(CoClp)  250ugmi! - + + b P o B e Fale g gl Sl By g R 3RE
3. CHCr03)  S0ug mi’l E 2 = I R T i e SRR e iR S S
4. Cu(CuSOq) 200pg mI! - + - = SRR T IR SR Rty s T S TR
5. Fe(FeCH507) 250pg mi’l  + + + el TN T TORR S I T S
6. Mn(MnSOg) S00pgmi’l  + + - ERER SRR T S SRt R T e R S
7. Mo(NagMoOg) 500ug mi'!  + + + +.F +F # L 4 At -+
8. Ni(NiSOg)  200pgm’l  + - + TR e IR TR i e R
9. Pb(PbNOg)  250pg mi!  + + + IR S A S G L R R T
10. Sn(SnClp)  200pg mi’t  + + = APPSR S T o YA T o A T
1. Zn(ZnSOg)  350ug mr!  + + - + + + . + + + + + + + + +

+ = Resistant
- = Sensitive






