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Effects of Piriformospora indica on the growth,Cd uptake and accumulation in Sorghum Hybrid Sudangrass
XTAN Lulu, DONG Zhi, LI Hongli’, DOU Xiaohui, LIU Chao, LIU Bingqian, JIA Fengyuan

(Forestry College of Shandong Agricultural University/Taishan Forest Ecosystem Positioning Research Station, Tai’'an 271018, China)
Abstract: To explore the effect of plant and microbial joint restoration on cadmium (Cd) content, the annual herb Sorghum Hybrid
Sudangrass was used as the experimental material. The effects of Piriformospora indica at different Cd concentrations (0, 5, 10, 30, 50, 100
mg + L") on the growth and physiological characteristics of Sorghum Hybrid Sudangrass were investigated along with the transport,
enrichment, and distribution characteristics of Cd in Sorghum Hybrid Sudangrass. The results showed that at low Cd concentration of 5 mg-
L™, the plant height, number of leaves, and biomass increased to a certain extent. With further increase in concentration, the plant height,
number of leaves, and biomass of the plant decreased; number of yellow leaves increased; and the growth was inhibited. After inoculation
with Piriformospora indica, accumulation of biomass of Sorghum Hybrid Sudangrass increased, the yellowing of leaves alleviated, and the
growth condition improved. Moreover, bacteria inoculation improved the physiological indices of the resistance of Sorghum Hybrid
Sudangrass against Cd stress. With concentration increasing, the activities of soluble sugar, soluble protein, malondialdehyde, superoxide

dismutase, and catalase in the non—inoculated group of Sorghum Hybrid Sudangrass gradually increased, whereas the peroxidase activity
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gradually decreased. Inoculation increased the contents of soluble protein, soluble sugar, and malondialdehyde, and reduced enzymatic

activity. Under different Cd concentrations, the Cd content in Sorghum Hybrid Sudangrass showed the following distribution : root>leaf>

stem. With concentration increasing, the Cd content increased; inoculation reduced the transfer of Cd from underground part to the above—

ground part, and alleviated the toxicity of Cd in the upper part of the plant. This study shows that Piriformospora indica can effectively

reduce the toxic damage and inhibitory effect of Cd on the growth of Sorghum Hybrid Sudangrass.

Keywords: Piriformospora indica; Sorghum Hybrid Sudangrass; Cd stress; resistance physiology; transfer coefficient
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Table 1 Effects of Cd stress and Piriformospora indica on the growth of S. Hybrid Sudangrass

Cavese b5 I bR et R (e )
Cd concentration/(mg-1.")  Treatment Number of leaves Height/cm Number of yellow leaves  Dry weight(g-plant™)
0 P- 5.000.00a 65.53+6.90a 0 1.61+0.02b
P+ 5.67+0.94a 78.33+7.12a 0 1.90+0.01a
5 P- 5.33+0.47a 64.37+8.69a 0.67+0.47a 1.56+0.03b
P+ 5.67+0.47a 81.63+4.40a 0 1.85+0.06a
10 P- 5.67+0.47a 60.20+5.88a 1.00+0.81a 1.55+0.01a
P+ 5.000.81a 68.37+7.17a 0.330.47a 1.55+0.01a
30 P- 4.67+0.47a 57.70+10.46a 1.67+0.47a 1.44+0.02a
P+ 5.67+0.47a 67.40+9.17a 0.67+0.47a 1.86+0.03a
50 P- 4.67+0.47a 54.40+7.91a 3.33+0.47a 1.430.02a
P+ 5.00+0.00a 64.00+5.35a 1.67+0.47b 1.58+0.02a
100 P- 4.67+0.47a 47.27+3.51b 4.67+0.47a 1.38+0.02a
p+ 5.33+0.47a 63.87+3.52a 2.67+0.47h 1.52+0.03a

TE AR TR R — Cd o AR b BE 2 [0] B4 2. 35 28 53k, P<0.05 . R Tl

Note : Different letters represent the significant difference among different treatments at the same Cd concentration , P<0.05. The same below.

WRER 2 415 X BEZH AT 7 1k 2 1A B A A
25 (P<0.01), R TR EEEA S,
FE0.5.10 mg- LT, Fm a5l #e T 22.74%,
57.59%.5.37% , 1EH = e B 30,50, 100 mg- L™ F 4
LRI T 110%.52% 351% , Ui B e e T
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F2 A 2 RN R 2 o AL T I b o Bl CAMRIE Y
RS RE S bR (E 5) , B AR AR A
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=
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ANTF FEEARR ] — Cd e BE N AN b Fi 2 0] 14 4. 25 22 4, P<0.05.
T
Different letters represent the significant difference between different

treatments at the same concentration of Cd, P<0.05. The same below
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Figure 4 Effects of Cd stress and Pirtformospora indica

inoculation on soluble protein content
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Figure 5 Effects of Cd stress and Pirtformospora indica

inoculation on soluble sugar content
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Figure 6 Effects of Cd stress and Piriformospora indica
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inoculation on malondialdehyde content
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Figure 7 Effects of Cd stress and Pirtformospora indica

inoculation on peroxidase activity
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Figure 8 Effects of Cd stress and Piriformospora indica

inoculation on superoxide dismutase activity
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Table 2 Effects of Cd stress and Piriformospora indica inoculation on the transport, enrichment and distribution characteristics of Cd in

S. Hybrid Sudangrass

Cd Yk fib g CAdF R/ (mg-kg™")
Cd concentration/(mg-L™") Treatment 2 Root 24 Stem I Leaf wHEREUBCF R ZBTF

0 P- 0.04+0.01a 0.07+0.00a 0.06+0.00a 0 3.25+0.90a

P+ 0.40+0.50a 0.05+0.00b 0.05+0.00b 0 0.60+0.43b

5 P- 0.65+0.09h 0.10+0.00a 0.21+0.01a 0.19+0.02b 0.49+0.09a

P+ 1.08+0.07a 0.13+0.02a 0.08+0.01b 0.2620.01a 0.19+0.04b

10 P- 2.22+0.07a 0.28+0.01a 0.57+0.01a 0.31+0.01a 0.38+0.00a
P+ 2.25+0.0%a 0.18+0.00b 0.33+0.01b 0.28+0.01b 0.23+0.02b

30 P- 4.26+0.10b 0.21+0.01a 0.95+0.01a 0.18+0.00b 0.27+0.00a
P+ 7.46+0.09a 0.19+0.01a 0.53+0.00b 0.27+0.00a 0.10+0.00b

50 P- 13.17+0.15a 0.45+0.05a 0.67+0.4% 0.29+0.01a 0.09+0.04a
P+ 13.16+0.10a 0.26+0.09h 0.73+0.01a 0.28+0.00a 0.07+0.00a

100 P- 22.44+0.18a 1.07+0.05a 3.82+0.02a 0.27+0.00a 0.22+0.00a
P+ 22.55+0.09a 0.90+0.01h 2.72+0.03b 0.26+0.00b 0.16+0.00b

(P<0.05) , W 5 47 MBI T 66.1% F175.11%, {7 Cd
e (50,100 mg- L) F % W B 25 5% (P>0.05) .
F£5 mg- L7130 mg- L7'Cd Wk N T A AN FE R 4
EHCd T mEF AR, 7E10.50,100 mg- L' Cd i
JET B2 4 2538 Cd 5 it 2 AN TR R 4, 43 51k
T 357% .42.2% . 15.8%. 1E5.10.30,100 mg- L
CAWRET , B B 20/ Tt i Cd LR R
FA L, 43 5> T 16.7% .61.9% . 42.1% . 40.6% , 1F
50 mg- L' CA B39 7.9%, ] RE iR =512 . ARk
JE A [ b BT v P AR R AR s Bk TE S
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