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S 3% FH AT 010 2 10 B B AU B DI Be AR BRAE A= T« LYS Al 2R JRAT B (Bacillus subtilis) . LY 11 i UE 43 2F 14T 6 (Bacillus
amyloliquefaciens) . X2 BEFI4E T S MU (Pseudomonas moraviensis). X3 V75V 2F AT I (Bacillus safensis). X8 ZR&HE M E
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e, MTAZRIEE] 35.31% ~ 40.20%, @5 HRESPUIRA: FRES IR RESORIR AN 28, iR LY 11 ARG AL R HE b3
MR AR RN T 110.41%, Wi ARRBERILT 89.32% 1 & A K RELUNHFIR IF I A B L R P A IS B AR B, K
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7.82%. @USIIFSHUILLE P 2 (R HE T /KRR 1 A R A e el . UK ARBAN T 1A N Ak B fe sty . ot AUk . o
AL EEH NG LA SN B0 S I B S T B R I AL TR, R IREE Y 27.08% ~ 122.72%. 16.09% ~ 48.15% . 53.33% ~
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Study on Effect of Biological Rice Breeding Substrate with Antagonistic Function of Rice

Sheath Blight
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Abstract: Rice sheath blight is one of the common soil-borne diseases of rice. To develop a biological rice breeding substrate to
prevent and control rice sheath blight and promote rice growth, 5 rhizosphere growth-promoting bacteria with nitrogen fixation
and phosphorus removal functions were selected, including LYS (Bacillus subtilis), LY11 (Bacillus amyloliquefaciens), X2
(Pseudomonas moraviensis), X3 (Bacillus safensis) and X8 (Pseudomonas chlororaphis). Based on the determination of the
inhibition rate, the 5 bacteria were mixed with pathogenic bacteria of rice sheath blight, and then the functional biological rice
breeding substrates were developed on the basis of the most suitable substrates screened in the laboratory, and a pot experiment

was conducted to verify the effects of the developed 5 substrates on the incidence rate of rice sheath blight, growth of rice
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seedlings and in vivo resistance-related enzymes in rice by comparing with a commercial rice breeding substrate (CK). The
results showed that the 5 rhizosphere growth-promoting bacteria all had the antagonistic effect on the pathogen of rice sheath
blight with the inhibition rate from 35.31% to 40.20%. Compared with CK, the 5 rhizosphere growth-promoting bacteria all
reduced the incidence rate of rice sheath blight, among of which, LY11 treatment significantly reduced the incidence rate by
89.32% and increased the number of emergence per plate by 110.41%. The 5 rhizosphere growth-promoting bacteria increased
rice stem diameter, underground dry matter weight of 100 plants, dry matter weight of 100 plants, root activity, total root surface
area, average root diameter, total root volume and root tip number, among of them, compared with CK, LY11 treatment
significantly increased the above indexes by 3.13%, 4.21%, 4.97%, 68.02%, 26.77%, 16.67%, 44.44% and 7.82%, respectively.
Compared with CK, the 5 rhizosphere growth-promoting bacteria significantly promoted the uptake of nitrogen, phosphorus and
potassium by rice seedlings, increased significantly the activities of superoxide dismutase, peroxidase and catalase and the content
of malondialdehyde in rice seedlings by 27.08%-122.72%, 16.09%-48.15%, 53.33%-233.85% and 110.24%-511.71%,
respectively. Therefore, the 5 rhizosphere growth-promoting bacteria have good antagonistic effect against rice sheath blight
pathogens and Bacillus amyloliquefaciens has the best comprehensive effect, it lays a theoretical and practical basis for
developing the high efficient biological rice breeding substrate with growth-promoting and bio-control functions.

Key words: Rice sheath blight; Antagonistic growth-promoting rhizobacteria; Nursery substrate; Root activity; Enzyme activity
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Table 1 Inhibition of rice sheath blight isolate strains on pathogenic
bacterial growth

] LY5 LY1l X2 X3 X8
IR (%)

38.97 40.20 37.12 36.35 35.31

2.2 A[EEITERIE BB AR

N 2 TIAE, S [ Ak BT 7K R 5 I 7 R B M)
W, T3 Ab3EEE T1 ARBAYRREL I B A 2 1 1T
110.41%, T &R0 EFEILT 89.32%; T3 ALK
T7 WCPEAERR A A, BRI R A 2 R
B BB M T 4.16%, AR REMRT
12.53%. FLUOR T4 Ab3E, FERRE . RWFTr
M5 T3, T7 AR EE.
23 ARLEMNEERREHERETYRELN N

AN [) A B 7K R &)y B R A 20 bR B T o B A
3. M3 AT, 5T ABEAHLE, o B A B
. ZEML. SPAD fH . TR DL ROH:  HE A 1
HAN(P<0.05), Hidr, T2 ~ T7 AbPRE/KFEREE HE T1

b P ZE NN 6.43% ~ 13.00%, ML T1 AbBE %
WhN 3.97% ~ 17.86%, SPAD {HIEMT 57.71% ~
121.19%, fEAH R EOE N T 15.73% ~ 19.10%. 5
T1 AbEEAREL, T3, T6 AbH AR A MM BT |
AR FETE . AR T E S0 W T
34.80%. 28.81%, 7.92%. 5.74% HI 25.83%.21.19%.
T3 AbFRAYZEML. ARRHL T TE . Atketk T EL
K T6 ALk S W3 T T7 T & fy AL s Ak
(P<0.05).
2 TRERIEXERFE BB ENR

Table 2  Effects of different treatments on rice disease prevention

b 3E i s KR (%)

Tl 79.7+15¢ 61.43+6.65a
T2 136.7+2.1b 13.17 £ 0.54 be
T3 1677+ 1.5a 6.56+0.54 d

T4 162.0+£82a 7.22+0.85 cd
TS 127.7+6.8b 1734+3.04b
T6 139.7+10.0b 11.91 +4.62 bed
T7 161.0+135a 7.50 + 1.02 cd

T [A50/ING PR [R) e b BRIR) 22 57 .35 (P<0.05), Il

x3 FRALEMERRZERE THRENFMD

Table 3  Effects of different treatments on agronomic traits and rice dry matter weights

fib PR (cm) 254 (cm) SPAD fHi HHRTE() HHFREL
b 1 R EY7S
Tl 1492+026d  0252+0.004e  10.76+0.10d  1.003+0.019d  0.505+0.003d 1.51+0.02¢ 0.89+0.01b
T2 15.88+0.19¢  0277+0.005b  1697+3.18c  1.287+0.066ab  0.513+0.006cd 1.80+0.07bc  1.03+0.03 a
T3 1646+0.05b  0297+0.002a 23.80+205a  1.352+0.049a  0.545+0011a 190+004a 1.06+0.02a
T4 16.04+028bc  0.262+0.005d 2092+052ab  1.151+0025¢  0.532+0.003b  1.68+0.03d 1.03+0.0la
T5 1630+£031b  0277+0.002b 1942+249bc  1.233+0.010b  0.511+£0.004cd 1.74+0.01cd 1.03+0.03a
T6 16.86+0.36a  0.295+0.002ab  22.97+040a  1.292+0.028ab 0.534+0.012ab 1.83+0.04b  1.04+0.02a
T7 1643+£021b  0.288+0.006b 2245+0.15ab  1.289+0.039ab  0.523+0.002bc 1.81+0.04bc  1.03+0.04a
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2R R K- (P<0.05), Hirh T3 ZRPRAE AR
R RS EA SR, To ARz, AT T7
LEBR, 5 T7 AEFEAHEL, T3, T6 ACFEALREM AIHL T
PR S E BN T 13.99% . 5.66% Fl1 26.21% .
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Table 4 Effects of different treatments on rice root systems

I, T2, T3, T6 AHIH T T7 AHE, 435HEm
32.25%. 45.75%, 49.44% . 58.17% F1 87.20% . 68.88%

Ak WRIG T WHREK (cm) MR FR BFE R (cm?) M FR P H A% (mm) MR BAER (em®) HRAREL
T1 385+4.8d 11.97+0.45 d 136+ 0.01 ¢ 0.260 + 0.008 ¢ 0.012 £0.001 ¢ 53.7+38f
T2 52.6+1.6cd 24.96+2.51 ¢ 2.64+0.10d 0.308 = 0.007 ¢ 0.022 = 0.001 ¢ 106.0+44¢
T3  95.1+146a 37.91+2.45a 3.41+0.06a 0.357+0.002 a 0.026+0.002ab  206.7+10.1a
T4 728+78b 27.58 1.17 be 2.80 % 0.05 be 0.288 +0.003 d 0.025 = 0.003 b 137.7+6.1d
TS  594+83bc  31.46+5.57abc 2.86+0.07b 0.292+0.01d 0.021 % 0.002 cd 1627+55¢
T6 943+86a 34.93+8.32 ab 3.52+0.04a 0.325+0.009 b 0.028 +0.002 a 1587+7.6¢
T7 56.6+78c 32.72 % 0.08 ab 2.69+0.11 cd 0.306 + 0.005 ¢ 0.018 +0.001 d 191.7+7.8b
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Effects of different treatments on rice nutrient contents

122.72%. 16.09% ~ 48.15%. 53.33% ~233.85%, FH.
POD. SOD Fll CAT 1&H7E T3 Ab#iig s, JfWE S
THA 6 b3, Hd POD JiEE7E T1 Fll T4 4bBEZ
B ZFARE, TS Hl Te Bz R AL E, Xt

x5 FRELEEREREEE TR

Table 5 Effects of different treatments on rice enzyme activities

AbFR SOD i 71(U/mg prot) POD 7§ J7(U/mg prot) CAT i J1(U/mg prot) MDA % i& (nmol/mg prot)
Tl 377.82+£4.85f 1038.81+5.12b 2.99+0.19¢ 12.54+0.89 a
T2 566.23 £+ 7.48 ¢ 1023.82+8.65¢ 391 +0.16¢ 6.83 £0.63 ¢
T3 662.15+12.19a 1268.79+10.11 a 6.51£0.08a 431+0.15d
T4 610.33£7.26b 1038.76 £5.27b 4.62+0.37Db 891+£0.56b
TS 484.51+£692¢ 1002.59+8.53d 439+0.02b 9.56+0.76 b
T6 516.47£10.45d 99423 £547d 3.51+£0.16d 4.62+0.06d
T7 297.30+2.70 g 856.42+9.24 ¢ 1.95+0.17 f 2.05+0.12¢
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