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Abstract

[Purposes] Rice blast disease is one of the major threats to global rice production, and prolonged
reliance on chemical fungicides can lead to increased antifungal resistance and environmental con-
cerns. [Methods] This study focused on the 7.5% tea-yellow liquid solution agent (a plant-based
fungicide), against M. oryzae using the mycelial growth rate method. Five concentration gradients
(46.9~750 ng/mL) were tested, and colony inhibition rates were measured at 24, 48, 72 hours, and
120 hours (5 days) post-treatment. Toxicity regression analysis was performed to calculate the ef-
fective median inhibitory concentration (ECso). [Results] At a concentration of 750 pg/mL, the inhi-
bition rate reached 97.8% after 24 hours and maintained 96.6% even after 5 days (120 hours). The
ECso value was determined as 48.19 pg/mL (equivalent to a dilution of approximately 1500-fold),
demonstrating strong antifungal activity. Efficacy exhibited a dose-dependent decline with decreas-
ing concentrations, but high-concentration treatments showed remarkable persistence. [Signifi-
cances] This plant-derived fungicide offers a novel solution for the green control of rice blast dis-
ease by suppressing pathogen proliferation and enhancing plant immunity, combining ecological
safety with advantages in antifungal resistance management.
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1. 53|

IKFERGIE IR (Magnaporthe oryzae) & =R K FEAE = h i RSCKMEI B E MR EZ —, 7F “KERE”
Z PR FO R RO PG R YK ARy ZEAT RS, BN AL SE . BRI ROFPRLERL, 5 Tk
7= 10%~20%, FMLA[1][2]. JEECA ERKRALNG T, R EES R ARRKRBE B R 10 125
TG, FEEBPMRE 2], FEVEAKREAERE, FRWEEFRAT T &/X, HREE B —Pum s
[ FE A AR L IS AR R, R BRI, A G vE T B I R BR R3]

AT, R BB 6 2 B 22 AR 24 (n = 3R . R R A AE AR 25 (CUnAs S 2E AT 1) o SR, b
22 4R g A I FH AN 5 S0 Ji B e 240 1 1 sk (An R oA ) =R (R4 ECso 1B T AU R 5.17
ng/mL FF R HUER AR 17.79 pg/mL) [3], 51 RKRZAIREA . A5 Y KRR REEN . ARG EA
ARG IFReE, (B MUIENER . ERERSAEDIATRRE .. RO SERME4]. Fik, JFF
KRR ARTE ARPTL RS (1 5 B 428 AR BN R 45 A MR B A D) 75 3R o REAIR R B 77 DR L R SR
VR ARTR B S 2 58 AR AL, BT A T R R

AHIEFE AV T T AR T R A R A TR 7.5%%% « BRUKAAX G, RGER TG E R
B AR o Z1 70 LAAS 2 By RIS R 254 S 0 oAZ O il 4y, A LT 58 7 U ThRE . A 3 1) 8
F 0, H 1500~2500 mL/hm? F &0 RGBT 80E 70%~80%, H At &3 48 MK RE 4SS SER[1] [4]. AHF 7L
I B 22 A K R R I L SRR E T, T A A IR BE(ECso), FE A ITZRE AN, B TE X
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{1 FH T 2 P B U2t PR RAR A B0 AR AR . TSI IEL I Sk LB s BRI BT 5 R
2. HiREES AR
BB bR KRERGIERT B CRAE T 32 PR R IR 2y, 4000 B B 7R R Al BT A i) o
2y58): 7.5%7% ¢ BRCBETL TR T AMRHEOT KA R A FHA . #k: 20250219).
3. KW E
SR BT 22 K R A T 44 S TR 97 R (PS A 30 52 13648 245 71) 6F 7K el R s 3 07 T 1) 8 Pk 7 T 0
P
3.1. RHGFHRBIE

FHR S LA 2 M 7 E 5 AN R RIRE, F PSA K577 55 (pH = 6.8)FL il 451 & T HI 25751 FE 1)
WEPHL, 298 750.0 pg/ml. 375.0 pg/ml. 187.5 pg/ml. 93.8 pg/ml. 46.9 pg/ml HANNZE PSA “FH
PEXF HR (B 2550 PR S S A UE ), B ESE 3 K.

3.2. HiXREER

FH ()RR AR, FTCBRUK e BRI, Pe2RE . H T5%IBRG X B AT BB TH 354 30

), SRJEFTCHEKIMGE 2~3 Ik, PG IEARR /K5y, FIGEE 87 M i 22 FALYIEL — /Y2 % 2 mm)

HEH, 0 PDA BRI, 3~4 By, 7F 25°C~28°C, 12 /NEFYERE/12 /N BSR4 F 1235 3~5d, &
WAL, REER3: 7~10 K, HEBKEOSKEE.

3.3. #EMR
MEAR 5 mm FIFT FLEAEFEUT B 500 G0 [R) — [ AT B DR (ORAIE [R]— B2 52 A0 Bt 11 A0 T A

), FEEREHETCR A TR B A B IR AR e, B2l T, BT 26C FHIR.
3.4. GRPERYTES

P HEL 4 95 0 I LB Y00 5 3 A VS LA, SR EH 3 WKL ITAME, 73 4 b v
WK B = (BVE B — 5 mm), JFF50 40 B 0 B 2 KAl 22 .
AR
S 101 B 7 (i) — Ab 8RB 8 1142 (mm)
) S 8 ) B P8 K P4 ()

SRR ) R AL R LR ALY, IR PBERE A O BB (X)), SR P 245750 5333 X 7K R e s T ) 25 7 [
JAIHZTTRE Y = A+ BX,  LLAT REM ] Ak BCso (EANAHSC R AL 1

4. HRIEFROLE

ARSI 7.5% 2% SRR K REREIE I3 b HD A AR 1~5, M8 T AR FE R FE(46.9~750
ng/mL), FEEEASFEIRS H) (24 48, 72 /NEFAT 120 /NEH) I EFIH] 2. 45 R EoR, IR (750 pg/mL)TE 24
NI A R EIA 97.8%, H 5 KIGATIREF 96.6%, ULHAZ 158 . Ak, ik B AL FRAE K i R) P AR 355
H2R, WoRFEANE. TR WA 6 FIEE 1, DAHDH] R SALRAE(Y), W A BSOont BUE (X) 73 21 14 181 3
LR Y =1.5036X +2.4695, HitFL1GH ECso{H M 48.19 pg/ml MK R E(r) N 0.999, FI R MK
RRUF, PR

% x100
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Table 1. 7.5% tea-yellow liquid solution agent inhibition effect record table on rice blast fungus for 24 hours

T 1.7.5%% « ERUKFIFKIERRERRE 24 h HIEERIZRR

S . B 7% 1K B A2 (mm) N
FRREAS S W< (pg/ml) 51 40 43 o I 2(%)
100 750 0.02 0.02 0.01 0.02 97.8
200 375 0.06 0.05 0.07 0.06 933
400 187.5 0.18 0.15 0.13 0.15 83.1
800 93.8 0.33 0.31 0.37 0.34 61.8
1600 46.9 0.52 0.50 0.46 0.49 44.9
CK 0 0.90 0.87 0.90 0.89 —_—

Table 2. 7.5% tea - yellow liquid solution agent inhibition effect record table on rice blast fungus for 48 hours

R 2.7.5%% « ERUKFIFKIERRERRE 48 h HIEIERIZRR

MR KL

100

200

400

800
1600
CK

W (ng/ml)

750
375
187.5
93.8
46.9
0

VK B AR (mm)

HE 1

0.12
0.32
0.45
0.72
1.18
2.37

HE2
0.09
0.31
0.51
0.68
1.27
2.38

HE3
0.09
0.31
0.50
0.73
1.09
2.34

e
0.10
0.31
0.49
0.71
1.18
2.36

1 (%)

95.8
86.9
79.2
69.9
50.0

Table 3. 7.5% tea-yellow liquid solution agent inhibition effect record table on rice blast fungus for 72 hours

5 3. 7.5%%% - FiRKFIFIKFEFEERFR 72 h IGERIERE

RS H W (ng/ml)
100 750
200 375
400 187.5
800 93.8
1600 46.9
CK 0

I 7 18K B4R (mm)

HR 1
0.19
0.43
0.68
1.09
1.64
3.76

HHE 2

0.11
0.47
0.72
1.12
1.52
3.89

HE3
0.14
0.41
0.74
1.14
1.68
3.78

T
0.15
0.44
0.71
112
1.61
3.81

2 (%)

96.1
88.5
81.4
70.6
57.7

Table 4. 7.5% tea-yellow liquid solution agent inhibition effect record table on rice blast fungus for 5 days (120 hours)

5 4. 7.5%%% - WiRKFIFHIKFEFEERFR 5 d (120 hiIEERICRE

o , P 7% K B 4% (mm) .
WA AL W (ng/ml) 51 52 Y i 2R (%)
100 750 0.21 0.24 0.20 0.22 96.6
200 375 0.58 0.63 0.55 0.64 90.2
400 187.5 121 1.19 1.28 1.23 81.3
800 93.8 2.03 2.12 2.01 2.16 67.1
1600 46.9 3.32 337 3.24 331 495
CK 0 6.62 6.54 6.52 6.56 —
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Table 5. Summary table of the inhibitory effect of 7.5% tea-yellow liquid solution on rice blast fungus (5 days)
5. 7.5%% « BRKFIXKERERFREMSERILERG

7 (ng/ml) 0 46.9 93.8 187.5 375 750
P35 TR T 1 K A2 (mm) 6.56 3.31 2.05 1.23 0.59 0.22
R IE ] 24(%) - 49.5 67.1 81.3 90.2 96.6
3 IREEFEE.

Table 6. Analysis table of the inhibitory effect of 7.5% tea-yellow liquid solution on rice blast fungus (5 days)
6. 7.5%% « KT EFERERHREMSER 2H7RG d)

B EIHMZTTF(Y =BX + A) R RH() EC50 {f(ug/ml)
Y=1.5036X +2.4695 0.999 48.19
Y
y = 1.503x + 2.469
8 R?=0.998
@
6 ——+—F——F+———= o
o ®
4
2
0
0 0.5 1 1.5 2 2.5 3 3.5

Figure 1. Regression curve of the inhibitory effect of 7.5% tea-yellow
liquid solution on the rice blast fungus

B 1.7.5%3% « ERKFIXIKFERERE R R EHE A )R 2

5. RIS

TR A2 KRB AE 77 Th R SBCK PE LB 5 B AR S AR E KRG I80™ 10%~20%, F=E A 40%LL ,
ZRORLTCU[5]-[9]. A I ERZ (N =200, FRm R) BAe b, (AR 5 5] K2t 2R ik
B RE[10] [11]e 7.5%%¢ « SBAGIE AR A W AI(EZ S AR 2 W SRR EY), AR KTEHE
S AR U AR BORIBTIA R, ReRd b R B N AR R AAT, HRRTR TR
BRI 1RSSRk, IREEYHER E R D). R IRRE A AR P2 R B AR S e A U T
T Rgt k2.

MSEEHAR TR, WAL 1~4 Hh 7.5%% « BRI 7K G ARG J3 993 BT PR30 1) 3 B VR BE AR AL e 350«
24 /NI, HREESN 750 png/ml B HIHIZIE 97.8%, 375 ug/ml 4 93.3%, 187.5 pg/ml I %% 83.1%, 93.8
pg/ml I 61.8%, 46.9 ug/ml 4 44.9%; 48 /NIFIT, | 2 BARRKAL T 24 /NI, {H &R EE(750 pg/ml)
HERFE 95.8% KNI =R, (RIS (46.9 pg/ml)HHIZFE 2 50.0%; 72 /NSRS, $i] gt —20 R, 750 pg/ml
I 96.1%, 46.9 pg/ml I2H 44.9%; 5 K (120 /NEHIEF, #0625 72 /NS #0200 B 3% 30, 750 pg/ml
I 96.6%, 46.9 pg/ml 24 49.5%. il 2Bl B PRI 2B o 5y, H kB 2 80F AVERGRG R
(120 /NI AERF L = 101 2 o

IRAEEAE AT (W 6) S RPERENAMZ (LI )R, 7.5%%% « SEBKFINT K FEREE A B ] 2L
PR, RPEEHL TN Y = 1.5036X + 2.4695, ECso{HAKE 48.19 ug/ml, A4 TFBELZ 1500 i,
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TR K RE ARG AT 23 (IR RS, AT CAEATHE N

SE K
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Figure S1. Infected grains collected from the paddy fields of Jiaxian rice mill
S1. RETFEERLFEERS

Figure S2. Pathogens of rice grain diseases

S2. IKFEE FERRTR R
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Figure S3. Indoor bioassay experiment diagram
S3. EREMLIEE
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