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The infection process of Rhizoctonia solani in Zoysia japonica
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Abstract: [Objective] In order to figure out the infection relationship between Rhizoctonia solani AG1
IA and Zoysia japonica, and provide a theoretical basis for further research on pathological infection
mechanism, as well as molecular breeding for disease resistance of turfgrass. [Methods] Z. japonica
was infected by R. solani AG1 TA through root inoculation, the disease incidence of leaves and plants,
disease index were analyzed. Meanwhile, the infection process and methods was studied using
histological staining transparent technology and paraffin sections. [Results] The hyphae of R solani
AG] IA hyphae firstly adsorbed, and then grew directionally along the surface of the tissue, followed
by the formation of infection cushion. The hyphae penetrated the tissues through intercellular spaces
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and invaded the cortical cells, and gradually extended inward the vascular system except xylem vessels.
The underground and ground part of Z. japonica showed disparate host response against R. solani AG1
IA. [Conclusion] Infection process of R solani include adsorption, directional growth, penetration,
colonization. The infection of R solani mainly cause Z. japonica leaves lesions. There are no direct
correlation between Z. japonica lesions and infecting hyphae. This might indicate that R. solani has the

complex mechanism of pathogenicity.

Keywords: Zoysia japonica steud., Rhizoctonia solani AG1 1A, Infection, Histopathological
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Table 1 Influence of infecting time on Zoysia japonica grass brown patch

R IF] P Gl P I T4
Time (h) Infected leaves (%) Infected plants (%) Disease index (%)
0-30 0.00+0.00g 0.00+0.00f 0.00+0.00f
36 5.16+0.72f 26.85+2.26¢ 0.57+0.08f
48 11.69+0.74e 48.94+2.29d 2.09+0.73e
60 25.60+1.99d 68.93+1.60c 9.55+1.38d
72 43.25+0.73¢ 86.96+0.59b 23.46+0.44¢
96 68.40+1.16b 100.00£0.00a 52.03+1.28b
120 90.48+1.04a 100.00+0.00a 83.32+1.74a

TE: RPEEE P EpRER; [RFIRE/NG FREFROR A E 22 57 .2 (LSD ¥, P<0.05).
Note: Values in the table are mean X +s; Different little letters within the same column indicate significant difference at P<0.05 level by the
least significant difference test.

®2 FEERBERZUTON

Table 2 Pathological process of infected Z. japonica
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El1 ZEERBELRIE
Figure 1 Pathological process of infected Z. japonica
T A X, RGO AR B-F: MGG 36, 48, 60, 72, 96 h 452 Rl AR A AT L.
Note: A: Uninoculated Z. japonica was as control; B: Disease symptoms of a Z. japonica 36 h after infection; C: Disease symptoms of a Z.
japonica 48 h after infection; D: Disease symptoms of a Z. japonica 60 h after infection; E: Disease symptoms of a Z. japonica 72 h after
infection; F: Disease symptoms of a Z. japonica 96 h after infection.

B2 MHLEZERBEREIRENR
Figure 2 Microscopic observation of Z. japonica root infection process by R. solani
e A WB, RIZUIVSEZERIMAS; B-F: VANZIBEIRIIS 12, 24, 36, 48, 96 h BYLEZERARET. MC: T8%4; R: R; IC: =

Yeih o HHIR . 50 um; FHORAEE: 400x.

Note: A: Light microscope observation of a uninoculated Z. japonica root; B: Light microscope observation of a root 12 h after infection; C:
Light microscope observation of a root 24 h after infection; D: Light microscope observation of a root 36 h after infection; E: Light
microscope observation of a root 48 h after infection; F: Light microscope observation of a root 96 h after infection. MC: Mycelial; R: Root;
IC: Infection cushion. Scale bar: 50 um; Magnification times: 400x.
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3 HEEREYE
Figure 3 Microscopic observation of Z. japonica root cross section
e PERIRMNIEREZ, BIEERERAZ, WMEPEELIUR. A: XTI, REPRMREYIE; B-F: VAZZERERYE 12, 24,
36, 48, 96 h IYARMETIIE. MC: B22. LR : 50 pm; BCKRATEL: 400
Note: The dark tissue was hyphae, and the light one was root tissue. A: Light microscope observation of a uninoculated Z. japonica root cross
section; B: Light microscope observation of a root cross section 12 h after infection; C: Light microscope observation of a root cross section

24 h after infection; D: Light microscope observation of a root cross section 36 h after infection; E: Light microscope observation of a root
cross section 48 h after infection; F: Light microscope observation of a root cross section 96 h after infection. MC: Mycelial. Scale bar:

50 um; Magnification times: 400%.
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I ST A 22 RGN, (R, R 2210
Ui WA A, A RCAREEG AR, AR RIAE B E S
LU, KB, B M e 2R
Xt A TR (B 4F).
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4 MHZBEMRRFTENR
Figure 4 Microscopic observation of Z. japonica leaves infection process by R. solani

T Ar X, RIBYMZEZFI A B-F: VASZRIERIVE 12, 24, 36, 48, 96 h IUZSZEHIN 1. MC: H4Z; IC: UL b
FIR . 50 um; FORAEEL: 400x.

Note: A: Light microscope observation of a uninoculated Z. japonica leaf; B: Light microscope observation of a leaf 12 h after infection; C:
Light microscope observation of a leaf 24 h after infection; D: Light microscope observation of a leaf 36 h after infection; E: Light
microscope observation of a leaf 48 h after infection; F: Light microscope observation of a leaf 96 h after infection. MC: Mycelial; IC:
Infection cushion. Scale bar: 50 pm; Magnification times: 400x.

5 SEBEMREYIE

Figure 5 Microscopic observation of Z. japonica leaves cross section
W PEBRMRRZ, BEERARETHE, WEPEESLTR. A W, RIURMMRBYIE; B-F. wAZEEERE 12,
24, 36, 48, 96 h (Mt FRLDIE. MC: THZ. WWHIR: 50 um; KR 400%.
Note: The dark tissue was hyphae, and the light one was leaf tissue. A: Light microscope observation of a uninoculated Z. japonica leaf
cross section; B: Light microscope observation of a leaf cross section 12 h after infection; C: Light microscope observation of a leaf cross
section 24 h after infection; D: Light microscope observation of a leaf cross section 36 h after infection; E: Light microscope observation
of a leaf cross section 48 h after infection; F: Light microscope observation of a leaf cross section 96 h after infection. MC: Mycelial.
Scale bar: 50 pm. Magnification times: 400%.

http://journals.im.ac.cn/wswxtbcn
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Table 3 The infection process of Rhizoctonia solani in Zoysia japonica steud.

H Roots M Leaves
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A IR 22, AN e
REFEH
24 KRG GEH AR ARALN A TCAER WLRMFrR AR ToER
HIE AL e, AR A (R o
36 IR G T 22 AF A T 2N N ] TRk EEZRHT AL e S 1 A
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