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Abstract:  This study employed both hydroponic
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boron) on the uptake of thifluzamide by the rice plants.
Additionally, this study analyzed the impact of combining
these micronutrient fertilizers with thifluzamide on the ac-
tivity of antioxidant enzymes in rice and the efficacy of

BIHEE FE4 4, (E-mail) jicheng@ jaas.ac.cn sheath blight control. The results showed that under hydro-
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ponic conditions, the thifluzamide content in aboveground parts of rice treated with Lal (0.5 mg/L thifluzamide + 43.3
mg/L LaNO, - 6H,0), Bl (0.5 mg/L thifluzamide + 0.286 mg/L H,BO,), and Se2 (0.5 mg/L thifluzamide + 0. 10
mg/L Na,SeO,) was significantly higher than that in the 0.5 mg/L thifluzamide control group. Moreover, the relative dis-
ease severity of sheath blight in Lal treatment, Bl treatment, and Se2 treatment was significantly lower than that in the 0. 5
mg/L thifluzamide control and other treatments (P<0.05). The activities of superoxide dismutase (SOD), peroxidase
(POD) , chitinase, and B-1,3-glucanase in the aboveground parts of rice in Lal treatment, Bl treatment, and Se2 treat-
ment were significantly higher than those in the 0.5 mg/L thifluzamide control group. Under soil cultivation conditions, the
Se4 treatment (14.56 g thifluzamide (24%) + 0.2 g Na,Se0O, ), La4 treatment (14.56 g thifluzamide (24%) + 0.6 g
LaNO, - 6H,0), and B4 treatment (14.56 g thifluzamide (24%) + 0.1 g H;BO,) exhibited minimal impact on rice seed
germination. Twenty days after seed dressing, compared with the 14.56 g/kg thifluzamide (24% ) control, the thifluzamide
content in the aboveground parts of rice in the Se4, La4, and B4 treatments increased by 20. 36% , 36.72% , and 36.00% ,
respectively (P<0.05). Therefore, appropriate application of lanthanum, selenium, and boron micronutrients in combina-
tion with thifluzamide can enhance the uptake and translocation of thifluzamide in rice plants, increase the activity of antiox-
idant enzymes in rice plants, and thereby improve the control efficacy of thifluzamide against rice sheath blight. The findings

of this study provide a theoretical basis for the efficient utilization of thifluzamide and the control of rice sheath blight, and

are of great significance for advancing pesticide reduction and efficacy enhancement.
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13.6 E3iXE ZMETAMRITE, 51 kg M1
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MS ) A0 308 Y H W I I i 5 i, B35 AT A Kinetex
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EAT 25 5 i PR, (8 Origin 2021 /{41 74K
PEAbEEFIZ 1A
2 ZER55T
2.1 MERTEREHNMHTFEFHZME

W 1 Fizs, 5 CK3 ML, SeS ZbBEAT Se6 4b 3
TR A K 25 343 0l 2 AR 61.35% , 81. 69%
(P<0.05) ; HoapAb BEKFEAhF & 2F 5 5 CK3 AH L
T E 25 (P>0.05), 5 CK3 AL, Se5 Ak A
Se6 Ab LK A F K 2F 253 ) 1 3 AR 59. 06% |
81.38%(P<0.05) ; H AR FHAKFGFh 7 & 2F R 5
CK3 ML i #2253 (P>0.05) , 5 CK3 #H L, Ses
ST Se6 Kb BRKFE R K 248 E o ) 3 R AR
76.89% .88.38% (P<0.05) ;Se5 AL FHFI Se6 AbHHK
FERh K 4R B0 3 T HA Ab ] (P<0.05) . 3%
v I I B Na, SeO, Ab 38 (i 7K 6 Ff 1 18 & 25
B R AR RO AR R SR R A &
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FEFN ¥R 238 R ZF LN,
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Table 1 Effects of micronutrient fertilizers on seed germination

i ) o B H
CK1 99.00+1.73a 100.00+0a 78.54+0.77a
CK3 98.33+1.15a 99.33+£0.58a 69.71+2.78bc
B4 98.33+£0.58a 99.00+1.00a 67.40+1.05cd
B5 97.33+2.08a 98.33+1.15a 73.02+0.49b
B6 96.67+1.15a 97.33+£0.58a 61.24+2.76ef
Se4 95.00£2.00a 96.00+1.00a 42.08+2.24g
Se5 38.00+£7.21b 40.67+7.09b 16.11+3.10h
Se6 18.00+1.41c 18.50+0.71¢ 8.10+0.80i
La4 97.67£2.31a 98.67+2.00a 66.45+2.13cde
La5 97.00£2.65a 98.33+2.00a 64.88+2.57de
La6 97.67+1.15a 98.33+1.53a 59.75+1.18f

CK1: 3% 7K X H5 CK3: 14. 56 o/kg W Tk Bt B (24% ) X 15 B4 14. 56
o/kgWEWRE EIE (24% ) +0. 1 g/kg HyBO5; BS: 14. 56 g/kg 98 Wk FE e
(24%)+0.2 g/kg H;BO, (B2) ;B6:14. 56 o/ kgWEWLBERY (24%) +0. 4
g/kg HyBO;; Lad: 14.56 g/kg BE Wk it W& (24%) + 0.6 g/kg
LaNO; + 6H,0; La5: 14.56 g¢/kg WE UK Mt e ( 24%) + 1.2 g/kg
LaNO; + 6H,0; La6: 14.56 g/kg WE 0K fit § ( 24%) + 3.0 g/kg
LaNO; - 6H,0;Se4:14. 56 g/kgWEIKEL (24% ) +0. 2 g/kg Na,SeO5;
Se5:14. 56 g/ kgWEWLIENY (24% ) +1. 0 g/kg NaySeO5 ;Se6: 14. 56 g/kg
WERKTERL (249% ) +2. 0 g/kg NaySe0; [Al—FUA /NG 7R R 2%
SR (P<0.05),

2.2 R T IR AR 7k e R A R K Bt Bk 4 2 )
ik — 2P BE 3 Bl o0 R AT KR I i g
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T E R 20. 36% ,36. 72%F1 36% ( P<0.05)

5.0*B
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14.56 ¢/ kgWEWKTENL (24% ) +0. 2 g/kg Na,SeO; ; Lad: 14. 56 o/ kgWEWKEERZ (24%) +0. 6 g/kg LaNO; - 6H,0;B4:14. 56 ¢/ kgBEUKEIE (24% ) +
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Fig.1 Thifluzamide content in the aboveground parts of rice under soil cultivation conditions
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I ERMEK R & e, 18 F) 0. 39 mg/kg, 5 CK2 A
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105. 26% ( P<0.05) ,Se3 AbBE/K et T RE W B e 7
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b VR I Wk T M % £ 0 R i 126. 47% (P<0.05)
g5 b, KR & F T, 43.3 mg/L 1aNO, - 6H,0.0. 1
mg/ L Na,SeO, 1 0. 286 mg/L H,BO, 1] LA i 42 &K
Fef b MR R i
2.3 WEITEER S RS A X kS
R R
231 HELE AL ek BB A6 R 2R AG A

B E B A B2 %rn R AL &™)
SEN T A T DU WS 2 IR ARl 3A ~
& 3C JiR, 5 CK2 A, La3 ZbFEFN Se3 Ab 3 /K A
N U A i ) S S REAIG 17, 349% .22, 32% (P<
0.05) ;5 CK2 M, Lal 40385 Se2 AbFR/KAGHE, 3575
TR R 0 R 28, 60% Al 27. 49% (P<0.05)
FIHIE BT R B ) S e 2R IR T A R AR K Ao
RN R B TSR R

L SE ALY (POD) AF R FEE W T A AL, 7T 38
I A A S (H, 0,) 43 it AT 8020 155 P 280 R FR
PRI A S a2 A AR s, aniEl 3D ~ & 3F
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A FK R Hb L3 POD 5 % 430 2 25 42 55 11. 00% |
23.64% 54.81% 5 72.10% (P<0.05) , ALY
ARG (SOD) fie At AR BT+ A i SR Ak st 4
EE T4, FE LR 40 e 52 | AL i s R v &
HEEZAMEM, WK 36~ K 31 iR, L1 ALFE 12 4b
FH B1 AbFE Sel KbFH Se2 kb HH/KFFHL 3% SOD 1%
P B EE T CK2 (P<0.05), ¢ I, 3 B ik
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FEAERF IEH WG E VR I ATIE IR AR P 15 5 7R R Xof
T Ehee SR AR A Y i Y RE
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Fig.2 Thifluzamide content in the aboveground and underground parts of rice under hydroponic conditions
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Fig.3 Antioxidant enzyme activity and malondialdehyde content in the aboveground parts of rice
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Fig.4 The activity of enzymes related to rice sheath blight
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Fig.5 Relative disease severity of rice sheath blight
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