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Fig. 1. Percentage of isolates which had visible growth at different Pb concentrations.
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Table 1. Characteristics of Sinorhizobium used in alfalfa greenhouse test.

alaz oyl (SE) (Foms 302 (21,15 o0 & oo 4z 0
Isolate No. Symbiotic Effectiveness Degree of Tolerance to Pb
Nes 153b apylie  Tolerate
Nz2 57e apglie  Tolerate
Ni7 86 ¢ asglie  Tolerate
Na1 139a asslie  Tolerate
Ns1 73d b sl b partially sensetive

Axig 2lgp pludl (39 yiud Ddar ludo 9 (359 i S WSS (39 2 2w 9 SPswa i Al FT b ylg 43 Y Jgua
Table 2. Analysis of variance of Rhizobium and Pb on dry weight, the concentration of nitrogen and N-

uptake by alfalfa shoots.

(MS) ©las yo (2o

i S (539 R Cde (359 i
@bl a4z <lsa plail s el o el
Sources of i alie Degree of Shoot Dry Weight Shoot N- Shoot N-Uptake
Variations P el o] Freedom Concentration
Isolate Al 6 0.427% 0.308* 3.033%
Pb g 4 0.0550* 0.448# 0.009*
Isolate*Pb Oy X dylias 24 0.032# 0.081* 0.003**
Error s 70 0.0001 0.006 0.001
(oA Ol gt g 1.77 2.88 3.32

**Significant at 1% level
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Table 3. Comparison of the effects of lead on dry weight, the concentration of nitrogen and nitrogen

absorbed in the shoots of alfalfa.

Measured indices

ous (5 yuS 031l glppas L

< s2lgp plail Sl (339 g pladl 5o gy cile (g plail (g i i
(P55hS 5 5 o) (OIS 53 ) (322) (OIS )3 o5 o)
Pb (mg kg™ Shoot Dry Weight (g pot?)  Shoot N-Concentration  Shoot N-Uptake (mg pot™)
(%)
0 0.607 a 2943 a 1.817a
10 0.539b 2943 a 1.490 b
25 0.515¢ 2.795 ab 1.453 b
50 0.502d 2.70b 1.456 b
100 0471 ¢ 2.614c 1.223 ¢

5,105 (g le e gl o0 ) e 43 (5SS bg,) (5ke] Bl s le S pie By S JBlos a5 slacn Sk (g o 40
In each column, means with at least one common letter, are not significantly different at 1% level (Duncan Method).
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Table 4. Comparison of the interactions between lead and Rhizobium on shoot nitrogen concentration (percent).

Levels of Pb (mgkg ) (s ,5shS 13 p,5 o) @y ilio Zglaw

alas

Isolate 0 5 25 50 100
Blank 2.667 hijkl 2.968 def 3.000 cde 2.833 efgh 2.733 ghij
N6 3.000 cde 2.767 ghi 2.467 mn 2.500 Imn 2433 n
Ni2 2.733 ghij 2.767 ghi 2.500 Imn 2.700 ghijk 2.633 ijklm
Ni7 2.967 def 2.733 ghij 2.667 hijkl 2.800 fghi 2.533 klmn
Nat 3.033 bed 3.200 ab 2.800 fghi 2.567 jklmn 2.567 jklmn
Nsi 2.867defg 2.867 defg 3.167abc 2.633 ijklm 2.533 klmn
N7o 3333a 3.300 a 2.967 def 2.867 defg 2.867 defg

5,508 b 6l s Dglis oo ) Jleisl a5 (S0 i) 6 bl Blodl e ls S e Gy o JBlas 45 sla o Sile
In each column, means with at least one common letter, are not significantly different at 1% level (Duncan Method).



154 gl Ll 5o 4y bS8 oo (Tooll ot 3 (B G 1L s s 5 b

(OIS 50 0,5) (2lgp plail )o oubioder ()59 yiud Jlade 2 (cogwg ity (AN 9 @ Sl O ST (ko g lio. & Jgu
Table 5. Comparison of the interactions between lead and Rhizobium isolates on nitrogen uptake in the shoot (gram

per pot).

alos Levels of Pb (mgkg™) (p5shS 50 o5 o) @ yaw iz - glaww

Isolate 0 5 25 50 100
Blank 0.007 q 0.006 r 0.005 s 0.004 st 0.004 t
Ne 0.022 ¢ 0.014; 0.008 q 0.012 Im 0.0151
Ni2 0.011 mn 0.009 op 0.013 ki 0.014 ij 0.009 p
Ni7 0.019 ef 0.016 h 0.019 de 0.019 de 0.014ij
Nat 0.020d 0.017 gh 0.014 i 0.0I1n 0.010 no
Nsi 0.019 de 0.014 jk 0.025 ab 0.018 fg 0.013 jk
N-70 0.026 a 0.025b 0.014ij 0.020d 0.017h

A3l K085 b (5,0 cire Siglas susyd Y mhaws 0 (Sl is,) (6 kel Bl i s S i By G JBlos 4 ol il
In each column, means with at least one common letter, are not significantly different at 1% level (Duncan Method).
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Table 6. Comparison of the interactions between lead and rhizobium isolates on shoot dry weight of alfalfa.

alas Levels of Pb (mgkg™) (PSS 10 0,5 o) @y BliZo ol

Isolate 0 5 25 50 100
Blank 0.283r 0.222 s 0.176 t 0.153u 0.147u
N6 0.741 cd </6YYim 0.325q 0.500 n 0.645h
N12 0.429 o 0.361 p 0.526 Im 0.551k 0.349 p
N17 0.643 h 0.614 1 0.749 be 0.710 ef 0.584;
N41 0.677¢g 0.541 klm 0.534 kIm 0.445 o 0.4250
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