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Effects of Rhizoctonia solani on Reactive Oxygen Species

and Antioxidant Enzyme Activities of Sorghum Seedlings
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(1 Changyuan Branch of Henan Academy of Agricultural Sciences, Changyuan, Henan 453400, China; 2 College of Agriculture,
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Abstract: Sorghum seedlings of ‘longza 19’ were inoculated with Rhizoctonia solani AG1-IA. We investi-
gated the growth and physiological and metabolic indexes of sorghum seedlings at different infection times
through pot experiment, so as to reveal the effects of R. solani infection on sorghum growth, osmotic
regulatory substances and antioxidant enzyme activities. The results showed that: (1) the plant height,
root length, aboveground (stem and leaf) fresh and dry mass, underground (root) fresh and dry mass of

sorghum seedlings decreased with the extension of inoculation time, which decreased by 41. 0%, 29.2%,
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50.0%, 50.0%, 53.3% and 50. 0% , respectively compared with the control at 72 h after inoculation. (2)
The chlorophyll a content of seedling leaves decreased significantly by 45. 3% compared with the control 72

h after inoculation, and the maximum photochemical efficiency (F,/F,) of PSIl decreased gradually with

the increase of inoculation time. (3) The contents of MDA and O, and H,O, in seedling leaves increased
gradually with the increase of inoculation time, and increased significantly by 244. 6%, 140. 4% and
137.0% compared with the control 72 h after inoculation; The activities of SOD, POD, APX and CAT in
leaves changed differently after inoculation, but increased significantly by 16. 5%, 60. 3%, 50.0% and
36.5% compared with the control at 72 h. (4) The contents of soluble protein and soluble sugar in seed-
ling leaves increased gradually with the increase of inoculation time, and reached a significant level at 24—
72 h; It was found that inoculation with R. solani could cause disease spots in sorghum seedlings, exces-
sive accumulation of reactive oxygen species and significant oxidative damage to membrane; In the early
stage of infection, sorghum plants mainly accumulate more osmoregulation substances to resist the damage
caused by R.

tivities of antioxidant enzymes are significantly enhanced, so as to maintain the steady-state balance of re-

solani. In the later stage of infection, the damage is aggravated with the plant, and the ac-

active oxygen species metabolism in sorghum and reduce the further oxidative damage of plant membrane.

Key words: Sorghum bicolor L. ; Rhizoctonia solani ; reactive oxygen species; antioxidase
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RO, R12, R24, R48, R72 stand for inoculated with Rhizoctonia immediate for 0 h, 12 h, 24 h, 48 h, 72 h, respectively,

the same as below; The upper right small picture at each time point is a single plant phenotype picture. Bar=5 cm

Fig. 1 The phenotype of sorghum seedlings inoculated with Rhizoctonia solani
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Table 1 The biomass of sorghum seedlings inoculated with R. solani
P HET%‘. LIS b | fif 5 i T fif i b R E
Treatment Plant height Root length Shogl fresh Rogl fresh Shqol dry Ropl dry
/em /em weight/g weight/g weight/g weight/g
RO 38.4740.62a 16.43+1.51a 1.6840. 06a 0.15+0.02a 0.56+0.02a 0.127+0.02a
R12 37.2041. 24a 15.12+1.54b 1.5440. 18a 0.14-+0.03a 0.54=+0.03a 0.117+0.03a
R24 31.3241.71b 14.43+1.41c¢ 1.2740.12b 0.1140.03b 0.41-£0.03b 0.08-0.03b
R48 26.40+1.41c 13.40+0. 95d 0.927+0.03c 0.08=+0. 00c 0.31+0.00c 0.06=+0. 00c
R72 22.6840.38d 11.63+1.02e 0.8440.07d 0.0740.02¢c 0.284+0.02d 0.06+0. 02c

T« [ A ) /NG 5 B 7R 22 5 835 (P <C0..05) , T I+

Note: Different lowercase letters in the same column indicate significant differences (P<C0.05), the same as below

x2

BRUMIRLBRERSRYEH A AGRESENF,/F, HEL

Table 2 The photosynthetic pigment content and F,/F , in leaves of sorghum seedlings inoculated with R. solani

4R a & i

Chla content

MRERR b &

43 Chlb content

ISR S

Chl content

KB PR
Car content

F./F

Treatment J(mg+g D J(mg g D) J(mg g ) J(mg g ) "
RO 0.3073£0.0037a 0.1041+0.0391d 0.4114+0.0353a 0.0253+0.0084b 0.75840.012a
R12 0.3064+0.0147a 0.1059+0.0291d 0.4123+0.0438a 0.0354+0.0013a 0.73440.019a
R24 0.3022+0.0064b 0.1168+0.0041c 0.4190+0.0105a 0.03914+0.0012a 0.65240.013b
R48 0.2850+0.0016¢ 0.1824+0.0348b 0.4674+0. 0335a 0.0447+0.0058a 0.43840.024c
R72 0.1682+0.0093d 0.22194+0.0421a 0.3901+0.0327b 0.0468+0.0114a 0.22040.012d
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