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Cd Tolerance of Rhizosphere Fungi of Oxyria sinensis Hemsle in Abandoned Lead-zinc Mining and Non-min—
ing Area in Huize, Yunnan, China

ZHAN Fang—dong, HE Yong—mei, CHEN Jian—jun, LI Yuan, ZU Yan—qun

(College of Resources and Environment, Yunnan Agricultural University, Kunming 650201, China)

Abstract: Culturable rhizosphere fungi of Oxyria sinensis Hemsle in abandoned lead —zinc mining and non—mining area in Huize, Yunnan,
China were isolated with Martin’s medium which were normal, Cd** and Pb* contained. Cd*" tolerance of those isolated fungi were investigat—
ed with PDA fluid media containing 0, 0.05, 0.5 and 5 mmol -L™ Cd**. The results showed that:the growth of rhizosphere funi of Oxyria
sinensis Hemsle was significantly suppressed by Cd**. The mean and maximum ECs, value of Cd?* of rhizosphere fungi of Oxyria sinensis
Hemsle in abandoned lead—zinc mining area isolated by normal, Cd* and Pb* containing media was obviously higher than that in non—mining
area, which meant Cd tolerance of rhizosphere fungi of Oxyria sinensis Hemsle in abandoned lead—zinc mining area was more than that in
non—mining area. Among these fungi isolated by these 3 media, rthizosphere fungi of Oxyria sinensis Hemsle in abandoned lead—zinc mining
area isolated by Cd* containing media were the most tolerant for Cd.
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Table 1 Biomass,ECs; value and correlation coefficient of rhizosphere fungi isolated by Martin’s media of Oxyria sinensis

Hemsle in lead-zinc mine area and non—mining area with Cd* treatment

Kt 173 Y& Biomass/mg i FAE RS

Sample Strains ¥ Cd* No Cd*  0.05 mmol-L* Cd* 0.5 mmol-L* C&* 5 mmol-L™! Cd* ECs/mmol L Correlation coefficient

VX Lead—zinc ~ KZF-1 160.9+20.6a 133.7+14.7ab 95.9+20.9be 38.9+16.0c 138 -0.79"

mine area KZF-2 119.7+4.6a 73.1+11.1b 62.7+8.6b 28.0+8.2¢ 0.76 -0.75"

KZF-3 95.3+4.6a 90.1x11.6a 29.3+8.5b Oc 0.31 —0.80"

KZF—4 107.1x6.8a 71.3£5.6b 46.249.7c 27.246.8¢ 0.35 070"

KZF-5 147.4£9.1a 106.3+1.8b 86.8+11.4b 29.9x12.8¢ 1.19 —0.85"

KZF-6 95.6+4.6a 67.5+2.6b 52.9+8.6hc 32.8+12.4¢ 145 -0.71"

KZF-7 154.7+17.9a 113.5£10.4ab 75.8+14.4b 26.6+7.2¢ 0.48 -0.79"

4EH" X Non- FZF-1 91.4+4.9a 56.4+14.9b 22,7+8.6¢ 0c 0.15 -0.72"

mining area FZF-2 105.0+14.7a 60.2+4.3b 34.3+13.8bc 13.824.0c 0.16 —0.66"

FZF-3 69.2+7.7a 54.1x7.0a 31.9+7.7b 10.0+2.8¢ 0.43 079"

FZF—4 163.6x14.6a 137.7£15.6a 57.7£16.3b 33.0£8.1b 0.32 071"

FZF-5 95.8+7.1a 56.7+10.7b 39.9+3.0b 0c 027 -0.82"

FZF-6 55.9+11.0a 43.0+4.4ab 24.5+7.0be 12.0+4.5¢ 0.39 —0.69"

EARRUNGF RS P<0.05 ZREFWE, TR, * FoR P<0.05,** R P<0.0L,

Note ; Different letter means significant difference at 5% level, * means P<0.05, ** means P<0.01. The same below.
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Table 2 Biomass, ECs value and correlation coefficient of rhizosphere fungi isolated by Cd* containing Martin’s media of Oxyria sinensis

Hemsle in lead-zinc mine area and non—mining area with Cd* treatment

Kt 173 H: 48 Biomass/mg . e
Sample Strains %6 Cd No & 0,05 mmol- 17 G 0.5 mmol- 17 G 5 mmolo 17 G L™ L Correlation coefficient
"X Lead—zinc  KZCF-1 127.5+8 4a 107.7+13.4ab 86.9+12.6b 37.9+11.6¢ 2.18 —0.84%%
mine area KZCF-2 125.0£15.7a 107.1+36.0ab 88.8+6.5ab 43.7£7.2b 2.73 —0.68%*
KZCF-3 116.1x8.1a 82.7+8.9b 37.2x127¢ 15.7+54¢ 0.25 —0.72%%
KZCF-4 109.5£22.4a 74.3+10.3a 68.3x10.1a 21.2+6.8b 135 -0.76%*
KZCF-5 127.4+20.7a 108.4+10.8a 87.2+14.9a 24.5+5.8b 1.61 —0.85%*
KZCF-6 117.2412.0a 91.9+10.1a 48.8+8.2b 23.5+5.8b 0.37 —0.75%*
KZCF-7 156.7210.5a 126.328.8a 98.8+17.3a 19.8+3.1b 115 —0.85%%
KZCF-8 92.6+2.6a 70.4£10.0ab 52.2+13.7b 39.1x11.6b 2.36 -0.61%*
KZCF-9 139.4+5.4a 101.0+12.2b 77.3£13.4b 23.842.8¢ 0.89 —0.84%%
EHX Non—  FZCF-1 153.8+13.0a 110.6+13.8ab 96.6+8.2b 31.5+20.6¢ 1.42 —0.82%%
mining area gy cR_p 155.5+30.7a 118.5+16.0ab 84.315.6bc 28.6+15.6¢ 0.84 -0.76%*
FZCF-3 125.4+14.5a 84.5+13.3ab 45.9+20.7bc 25.4+4.3¢ 0.27 -0.65*%
FZCF-4 114.6217.5a 86.849.5a 19.3£5.2b 0b 0.17 —0.71%*
FZCF-6 125.6x1.7a 76.4+18.5b 52.8+1.7b 9.7x1.5¢ 0.29 —0.78%*
FZCF-8 187.6215.7a 127.316.5b 102.80.9b 20.548.6¢ 0.75 -0.86%*
FZCF-9 57.7+2.3a 37.5+14.9a 30.1+5.9ab 8.8+3.9b 0.66 —0.71%*
FZCF-10 102.3+8.7a 64.4+5.3b 23.419.1c 0d 0.15 —0.74%%
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T it 32 Pb.Cr.Cu A1 Zn B EFE™, 4 2 F 5 NRT
By HEh BB — RS Cu.Zn ,Pb Ni Cr F
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PUIE, UIEMT-ABREMA CA* Rk BB inmi &
X LY YE T BB R M R R B 5
TR T 459, W RE S BOFFHEN CA a8k BI%
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Table 3 Biomass, ECs, value and correlation coefficient of rhizosphere fungi isolated by Pb* containing Martin’s media of
Oxyria sinensis Hemsle in lead—zinc mine area and non—-mining area with Cd* treatment
e Bikk H:¥)&E Biomass/mg _ MR ES
Sample Suwains % P No G 005 mmol-1 G 0.5 mmol- L € 5 ol ™™ Coelation coeffcient
7 [X Lead—zinc KZPF-1 137.0£11.9a 97.9+7.6b 72.429.1b 19.2+2.5¢ 0.69 —0.85%*
mine area KZPF-2 129.8+3.8a 94.5+9.7b 34.7+5.4¢ 0d 0.22 -0.79%*
KZPF-3 67.4+4.3a 49.7+5.2ab 46.2+17.6ab 16.1+7.0b 1.84 —0.73%*
KZPF-4 109.9+14.2a 76.2+3.4ab 62.6+14.9b 23.2+6.2¢ 1.09 —0.78%*
KZPF-5 67.0+4.3a 59.0+12.0a 34.7+13.7ab 13.5+3.9b 0.66 —0.73%*
KZPF-6 81.4+6.8a 63.5+£9.5a 45.7+18.0ab 15.0+5.4b 0.97 -0.76%*
KZPF-7 67.4+4.2a 47.5£5.0a 40.0£14.4ab 18.2+3.6b 1.47 —0.72%*
KZPF-8 145.0+22.9a 133.9+2.1ab 97.5+£5.9b 33.0+12.2¢ 1.73 —0.87%*
KZPF-9 173.6+8.6a 118.1+9.0b 67.6+8.8¢ 35.2+3.5d 0.30 —0.74%*
KZPF-10 86.5+26.6a 68.7+18.9ab 34.7x11.1ab 21.9+5.7b 0.35 -0.55
KZPF-11 120.9+15.0a 74.9+16.8b 49.3+9.0be 24.749.7¢ 0.28 -0.66*
KZPF-12 60.6+11.1a 47.5£5.2ab 39.1+£10.2ab 19.4+8.1b 2.14 —0.68%*
KZPF-14 154.2+0.4a 109.7+6.4b 81.3£9.2b 43.8+17.7¢ 0.89 —0.76**
KZPF-15 126.4+15.4a 93.6+£12.2a 45.0£10.5b 18.6+8.7b 0.29 —0.72%*
X FZPF-1 98.5+13.6a 83.0+8.1a 32.3+4.6b 8.0+£2.0b 0.30 —0.77%*
Non-mining  gzpp_p  102.4+13.9a 83.8+19.3a 60.4+15.3ab 15.6+5.4b 1.05 —0.78%*
e FZPF-3 §9.6+11.6a 61.4+14.5a 24.0+6.5b Ob 0.20 —0.73%*
FZPF-4 76.9+£9.0a 44.9+7.2b 34.7+8.5bc 11.7+4.5¢ 0.32 —0.72%*
FZPF-6 152.1£27.1a 83.4+11.2b 79.2+11.0b 15.2+5.5¢ 0.61 —0.76**
FZPF-7 109.9+6.8a 74.9+11.9b 19.9+9.0c Oc 0.16 —0.71%*
FZPF-8 89.6+7.8a 61.3+8.5b 26.0+8.1¢ 12.3+3.3¢ 0.21 —0.69%*
FZPF-9 163.1+12.1a 128.6+4.0b 90.3£10.3¢ 19.0+3.2d 0.80 —0.89%*
FZPF-10 121.1+£7.8a 89.5£3.1b 38.6+3.3¢ 21.0£8.5¢ 0.26 —0.72%*
FZPF-12 74.3£11.6a 56.5+7.2a 21.4+7.8b 0b 0.24 —0.76**
FZPF-13 114.5+11.9a 71.4£10.9b 57.7+8.1b 14.8+4.0c 0.53 —0.79%*
FZPF-14 145.1+16.3a 136.4+11.4a 84.2+10.7b 15.9+3.8¢ 0.65 —0.89%*
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