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Abstract 188 rhizobium strains, which isolated from 23 species of leguminous plants growing in metal mining tailings in Shaanxi and Gansu
Province were used to analyse resistance and the maximum resistance level MRL to seven heavy metals. The result showed that there
were great differences in the resistance of tested strains to heavy metals. Strains CCNWSX0386, CCNWGS0138 and CCNWGS0310 were tol—
erant to six heavy metals tested. All of the strains were sensitive to low concentration of Hg**, Cd** and Cr®* <0.5 mmol -L.™" , but most of
strains were less sensitive to Pb** <2.5 mmol - L™" . The resistant strains had higher tolerance in liquid media TY than in solid media

YMA . In liquid media, strains CCNWSX0403 and CCNWSX0360 could tolerate to Zn* 4.0 mmol- L™ and tolerate to Cu** concentration up
to 2.4 mmol - L™ and 2.8 mmol - L™ in liquid media, respectively. Strain CCNWGS0139 could tolerate to 0.4 mmol - ! Hg?*, CCNWSX0003
could tolerate to 2.4 mmol - L™ Ni*. Both CCNWGS0284 and CCNWGS0142 could tolerate to 4.8 mmol - L™ Ph*. 16S rDNA sequences of nine
resistant strains screened were analyzed. Strains CCNWGS0122 and CCNWSX0003 were identified as Mesorhizobium and Sinorhizobium, re—
spectively. Four strains, specifically CCNWSX0386, CCNWGS0139, CCNWGS0284 and CCNWGS0142, which had better resistance to Ph**
and Hg?* belonged to the genus of A grobacterium. But three strains, specifically CCNWGS0309, CCNWSX0403 and CCNWSX0360, which
belonged to the genus of Bradyrhizobium had better resistance to Cu** and Zn**. In general, A grobacterium were highly resistant to Hg** and
Pb*, Bradyrhizobium had higher resistance to heavy metals than Rhizobium, Sinorhizobium and Mesorhizobium.
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1
Table 1 The results of screening for heavy metal-resistant rhizobia
/mmol - ! Heavy metal concentration
Strain Host plant Cu? 7n® Ph> cd Crs* Ni2 Hg* Habitat

CCNWGS0122 1.2 0.5 2.5 — 0.3 — 0.1
CCNWGS0278 — — 3.0 — 0.3 — —
CCNWGS0123 1.2 — 3.0 0.2 0.5 — 0.1
CCNWGS0284 — 1.0 3.5 — 0.3 0.2 0.3
CCNWGS0124 0.4 — 2.0 0.2 0.3 — —
CCNWGS0136 — 1.0 3.0 — 0.1 — 0.2
CCNWSX0360 2.0 1.0 2.0 — 0.2 — —
CCNWSX0366 1.2 0.5 3.0 0.2 0.2 — —
CCNWSX0365 — — 3.0 0.2 0.3 — —
CCNWGS0139 0.4 1.0 3.0 — 0.2 0.2 0.4
CCNWGS0142 — 1.0 3.5 — 0.2 — 0.1
CCNWGS0138 0.4 1.0 3.0 — 0.2 0.4 0.1
CCNWGS0309 1.6 1.0 2.5 0.2 0.1 — —
CCNWGS0310 1.2 1.0 3.0 0.2 0.1 0.4 —
CCNWGS0007 — — 2.0 — 0.2 0.4 —
CCNWSX0003 0.4 — 2.0 — 0.2 0.4 0.1
CCNWSX0386 — 1.5 3.0 0.2 0.2 0.2 0.4
CCNWSX0403 2.0 1.5 1.5 — 0.3 — —
CCNWSX0374 — 1.0 3.0 — 0.5 — 0.1
CCNWGS0153 — 1.0 3.0 — 0.5 0.2 0.1
CCNWSX0332 — 1.5 1.5 0.2 0.2 — —
CCNWSX0399 0.4 0.5 3.0 — 0.5 — 0.1

2 R Hg? Pb* Zn*

8 0.2 mmol - L Cd* 4 0.5 mmol + Gadd ™
| D G 0.4 mmol - L." Ni*
42% 22%. 22%.
CCN- N o
WSX0386. CCNWGS0138 22
CCNWGS0310 6 31.8% 22.7% 2
[13IO o
2.3 MRL
4, Cu*>1.2 1 Cu**.Zn**  Pb** Ni** Hg**
mmol - L 12.3% 9 CCNWGS0309 . CCNWSX0360 .
Pb* . Cd* . Cr® o CCNWSX0403 .CCNWSX0386 ,CCNWGS0142 ,CCN-
Pb*>3.0 mmol - L.\ Zn*>1.0 mmol - L. WGS0139.CCNWGS0284 . CCNWGS0122 CCN-
28.6% .46.1% WSX0003 2,
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Figure 2 The maximum resistance level( MRL) of heavy metal- resistant rhizobia tested
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