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Abstract: This paper investigated the heavy metal tolerance of different strains of Swillus bovinus collected in Inner Mongolia.
There were two separate experiments. The first experiment involved the liquid culture of different strains of Suillus bovinus in
different concentrations of Zn®" and Cd®". This experiment showed that the biomass accumulation and Zn*" and Cd*’
absorption of a native strain of Suillus bovinus collected in Pi Cai Gou was 1.5~ 2 times higher than those of other native
strains. The second experiment was carried out on the mycorrhizaed seedlings of Pinus tabulaeformis. Tt showed that the
formation of mycorrhizae enhanced the growth and Zn*" and Cd*" tolerance of these seedlings. Mycorrhizae facilitated the
absorption of Zn*" and Cd*" from the growth matrix, leading to 2~3 times higher concentration of Zn*" and Cd*" in roots than

in shoots. In contrast, non-mycorrhizaed seedlings failed to survive in high concentrations of Zn*" and Cd*" (i.e., Zn*" 400
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mg/kg; Cd*" 40mg/kg). Statistical analysis showed that the Zn®" and Cd*" tolerance of the strain from Pi Cai Gou was
significantly different from that of other strains. This strain also significantly enhanced the growth of the seedlings. The
mechanism involved is likely to be the optimized distribution of the absorbed Zn*" and Cd** between the roots and the shoots,
therefore diluting the poisonous effect of Zn** and Cd*".
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Table 1 The biomass accumulation of different strains under the stress of Zn?>" and Cd>"
Strains Zn?* .Cd?+ Controls Biomass (mg/50ml) Biomass (mg/50ml)
Treatment of Zn?* and Cd?* (mg/L) 0 50 100 200 2 1 3
HS. b 0.1375a 0.0914c 0. 0807b 0. 0641b 0. 0636¢ 0.0522b 0. 0290b
MS. b 0.1418a 0. 0634d 0.0590c 0.0433c 0. 0424d 0. 0421b 0.0239b
WS. b 0.1428a 0. 0678d 0. 0555¢ 0.0413c¢ 0. 0823b 0. 0518b 0.0349b
GS. b 0.1378a 0.1132b 0. 0555¢ 0. 0649b 0. 0648c 0. 0547b 0. 0399b
PS.b 0. 1506a 0.1503a 0.1074a 0. 0859 0.1324a 0. 0828a 0.0614a
* s (LLSD ,P=0.05) Different letters indicate significant difference (LLSD test, P=0.05) ;
the same below
2.1.2 Zn*t  Cd*T 2 5 Zn*"T Cd**" ,
Zn*t .Cd*! s s o s s
2 Zn2t Cd**
Table 2 The Zn?" and Cd?>" absorption of different strains
Strains Zn2* . Zn? Absorption of Zn?! Cd?t Absorption of Cd?*
Ccdzt Treatment of (pg/g Dry mycelium) (pg/g Dry mycelium)
Zn?t and Cd%* (mg/L) 0 50 100 200 0 2 4 8
HS. b 0. 33a 5.72b 8.32b 13.92b 0. 06a 0.27c 0. 54b 0. 64b
MS. b 0. 32a 5.62b 8. 26b 13.31b 0. 05a 0. 35b 0. 54b 0. 75b
WS. b 0. 35a 7. 82a 9.53a 15. 90a 0. 05a 0. 26¢ 0. 61b 0. 62b
GS. b 0. 33a 5.67b 8. 34b 13.33b 0. 05a 0.27c 0. 56b 0. 62b
PS.b 0. 32a 7.83a 8. 45b 16. 16a 0. 06a 0. 45a 0. 87a 1. 15a
2.2 Zn®T Cd*T
2.2.1 Zn*" ,Cd*" s Zn*" . Cd*!
, Zn2t Cdzt N R Zn**
400mg/kg .Cd*" 40mg/kg 2 .
2.2.2 Zn®" [ Cd*" . Zn®" [ Cd*" Zn*" s Zn**
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Table 3 Different Zn2" distributions in Pinus tabulaeformis watered with solutions of Zn?"
Strains Zn?+ Zn%t Content in Zn2+t Content in Zn2t Roots
Content of Zn2+ needles and stem of Zn?* (ug/pot) roots of Zn?* (pug/pot) Needles and stem of Zn?*
(mg/kg) 0 100 200 400 0 100 200 400 400
HS. b 16. 95a 30.12b 35.95b 37.61b 16. 98a 99. 68bc 111.01c 120. 08¢ 3. 2a
MS. b 16. 84a 31.19b 37. 05a 38.01b 17.42a 103. 25b 114.02bc  121. 23c 3. 2a
WS. b 17. 66a 33. 24a 36. 09b 38.99b 18.01a 105. 21b 120. 96a 127.02b 3. 3a
GS. b 16. 95a 32.98a 37.32a 38.12b 17.52a 102. 20b 116.52b 116.52d 3. la
PS.b 17. 32a 35.02a 38.03a 40. 72a 18. 11a 110. 32a 123. 54a 130. 02a 3. 2a
CK 16. 02a 18. 56¢ 24.65¢ 17.98a 88. 29d 110. 21c
— Means died; the same below
cd*t Zn*" . Cd** 40mg/kg ,
. Ccd*t o Ccd*t s
s Zn*" « 41,
4 Cd?** Cazt
Table 4 Different Cd?" distributions in Pinus tabulaeformis watered with solutions of Cd?"
Strains Cd2* Cdz+ Content in needles Cdz+ Content in roots Cdz+ Roots
Content of Cd2+ and stem of Cd*" (pg/pot) of Cd** (pg/pot) Needles and stem of Cd**
(mg/kg) 0 10 20 40 0 10 20 40 40
HS. b 1. 25a 4.15b 6.19b 6.29b 2.51a 8. 46a 11.05b 15.32b 2. 4a
MS. b 1. 26a 4.03b 6.15b 6.81b 2. 34a 8. 32a 10. 46b 13.01c 2. 0a
WS. b 1.18a 4. 06b 6. 25b 6. 80b 2. 48a 8. 12a 10. 65b 13. 68c 2. 0a
GS. b 1.09a 4. 00b 6. 30b 6. 08b 2. 35a 8. 52a 10. 88b 14. 50b 2. 3a
PS.b 1. 08a 4. 95a 7.41a 8.5la 2.52a 8. 69a 12. 20a 17.02a 2. 0a
CK 1.23a 3. 20c 3. 49¢ — 2.09a 3. 06b 4. 73c —
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3
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