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ZEEFIE SRR

AR 8 mm $TFLERHC=8E WA BE3 THERIFE BN TR
WiH b A= WA P B 1 KIS EZ % 0 DAY
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i B Romr K 26 B 44 2R RANHIRAAT > 53 A 71.16% ~
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Fig. 1. The inhibitory effect of garlic water extract prepared from different
garlic weights on the growth of Rhizoctonia solani. (A) In this
experiment, 50 mL of sterile water was separately added to different
weights of garlic (1 g,3¢g,5 g, 7 g, 10 g) for extraction, and then the
garlic water extracts were used for dual culture. (B) The inhibition rate
(%) of R. solani mycelium by the garlic water extract prepared from
different garlic weights was determined. Treatments with different
letters indicate significant differences based on Tukey's HSD test (p <
0.05).

Fe— ~ BUORELH K & 2 Kwi /K ZE 0 K RE GO 7 1 B 4 28 B 2 HITBR &
e
TABLE 1. The inhibitory effect of garlic extract prepared with enlarged

water volume on the mycelial growth of rice sheath blight pathogen

Weight of garlic Hyphae length (mm) Inhibition (%)
CK 4.30£0.00

10 g/ 50 mL 1.82£0.03 79.78 £ 0.45
100 /500 mL 2.2410.07 47.85+1.87
200 /1000 mL 2.30£0.19 46.54 4,49

HA Ry 4 (SR GEZRE 43.04%) ~ 6 1% GIEHRE 42.17%)
B 8 8 GUEZEER 32.68%) » Z 10 St G2 Kt KSR
TR 30% » &7é DatsSE TR > AFKSSRINE SR &b
ERRER RS MR (B )
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W) TR FNEREEE 45.93%) » B0k 4°C FNERRFK
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Fe (A BASERDUREZEHURE (10 g A5 ¢ 50 mL #EE7K) 25
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FERFKEER - FEERRE R 2 KRR KB T AR B IR s8R -
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RESIEVNE g 8 E S

Fig. 2. The inhibitory effect of garlic water extract at different dilution rates

[ =~ A [ A R 2 R 2 KR K A

on the growth of Rhizoctonia solani. (A) In this experiment, garlic
water extract was prepared under the optimal extraction conditions (10
g of garlic: 50 mL of sterile water) and then diluted at various dilution
rates (1, 2, 4, 6, 8, 10, 100, 1000 times) for dual culture. (B) The
inhibition rate (%) of R. solani mycelium by the garlic water extract
at different dilution rates was determined. Treatments with different
letters indicate significant differences based on Tukey's HSD test (p <
0.05).
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KArKEZERA AR DR TR 0 2 28 KB/K LU B B 4k A R AIHI 2 f2 28 - ARl 50 mL SEE/K S HIIIARFER#ATRE 1¢g~3¢~5
g~ 7 g~ 109 #ITEERUR » /3 AIGEEUAREDRE © (A&D) 25°C ~ (B&E) 4C ~ (C&F) -20C T > FARERFRT (0~ 7~ 14 ~ 21 ~ 28 K) Bl K
/KRR T TR 5B o A48 Tukey's HSD test T > p<0.05 I » REF R Z PIERILIR G BB ER -

The effect of garlic water extract storage at different temperatures (0 to 28 days) on the inhibition of Rhizoctonia solani mycelium growth. In this
experiment, 50 mL of sterile water was separately added to different weights of garlic (1 g, 3 g, 5 g, 7 g, 10 g) for extraction. The garlic water extracts
were then stored at different temperatures: (A & D) 25°C, (B & E) 4°C, and (C & F) -20°C, for different observation time (0, 7, 14, 21, 28 days) before
being used for dual culture. Treatments with different letters indicate significant differences based on Tukey's HSD test (p < 0.05).
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SR 0 Y 75 ug/mL (75 ppm) ~ 100 ug/mL (100 ppm)
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Gh o RERKEER B L S NIRRT o 5/ 1 ¢ KFREMH A
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test ™ » p<0.05 Bf » R EFRHER Z P E R L g B #E =
oo

Fig. 4. Inhibitory effect of aqueous garlic extracts and allicin product on
Rhizoctonia solani sclerotia germination. Garlic water extracts were
prepared using different weights of garlic (1 g, 3¢, 5¢,7 g, 10 g)
and 50 mL of sterile water, as well as allicin at various concentrations
(25 ug/mL, 75 ug/mL, 100 ug/mL, 150 ug/mL), and were tested for
their inhibition on sclerotia germination of R. solani. Treatments with
different letters indicate significant differences based on Tukey's HSD
test (p < 0.05).
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8 7~ e P R K B2 S /KRG SO 7 2 B VA U 5T A = ASaBg oy il DA
AEEERFF 1g-3g-52~7g10 g K 50 mL ik KECH
FRFRKZER » B R /K BRI 7 A Rt K AR St B
EZ 2 KRR » RSB ERBENIEE - A 150 ppm AYK
i 2 KRR Ry IEETIRAH « fR#E Tukey's HSD test T » p<0.05
B REFRERZ S E R bR A RRE 2 R -

Fig. 5. Evaluation of aqueous garlic extracts for controlling rice sheath blight.
In this experiment, garlic water extracts were prepared using different
weights of garlic (1 g,3¢g,5¢g,7¢g,10 g) and 50 mL of sterile water.
The garlic water extracts were then applied to rice plants that were
artificially inoculated with Rhizoctonia solani sclerotia, and control
efficacy was observed on the 7 day. A 150 ppm allicin aqueous
solution was used as a positive control. Treatments with different
letters were significantly different according to the Tukey's HSD test (p
< 0.05).

EI

Kr sy PEIAGRR By R &8 b ERETUE R » &5
FiERFREA 3.1 mg IAFTE (allicin) @ > HEFERE S HA
RAFEVETETER 0 ARUIFUER AR 5 B Pl 2 K SR
Jiit o BSEEKIRAU IR L 2 - ARHIFRREENATTE -
FEHY 50 mL fEE /KB [E] 8 B YRR DU TR T R 2 A
FOEJE > BN 10 g RFRREH 50 mL FEE /K ELH T AT R
PR/ FE R A /KRS B B R (R R CR (B —) -

AIZE B TR KA KRR 8 7 A R G A E N HAE
FefE ] LR AT K AR B B R (10 g RFmEET 50
mL #EE7K) 73 BT S EE BRSO B R R R £ RO,
AW DA BRE T - B BRAH N ESRAE REEHVR R E
BN 5 - AT B4R AR R DAY 7 IR B 2 /KRR AU B -
HE 1-2 RAPREERGBIR SR - SR > e KEREE
LB AR E /K #2500 mL K 1000 mL » #/KAGEUEH R
H A BANHEIRERSE 40.00% DAL (&5 305 47.85% K
46.54%) (R—) » BRER BRI THIRIRCRE KO
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WA BB ER 2 ARANEYE > A 0] DL e R T
A BIANE BRI 2 FEE K - SO DIEAREEIFIA 50% HEE
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Rice is the most important food crop in Taiwan, with the largest
planting area and output among all crops. In the process of rice
production, rice sheath blight (ShB) caused by Rhizoctonia solani
AG-1 TA is one of the major diseases, which can seriously affect
rice yield and quality once it breaks out. Currently, the prevention

and control of ShB rely mainly on chemical pesticides, but long-

term and large-scale use of chemical pesticides has the risk of
polluting the environment and harming human and animal health,
as well as potentially leading to pathogen resistance. In contrast,
natural plant protection products have advantages such as low
toxicity to humans and animals, low residue, and unique effects on
diseases and pests, which can effectively control pests and diseases
and are less likely to develop resistance. Therefore, this study aims
to develop a simple method for preparing aqueous garlic extract
and evaluate its applications in three aspects: 1. inhibitory effect
on ShB pathogen; 2. storage conditions; 3. prevention and control
of ShB in rice. According to the experimental results, the aqueous
garlic extract prepared from 10 g of garlic and 50 mL of sterile
water (undiluted solution) can inhibit the growth of R. solani, the
causal agent of rice sheath blight, by 79.78%. When the undiluted
solution was diluted two-fold or the amount of garlic and sterile
water was increased proportionally (using 200 g of garlic and 1000
mL of sterile water), the inhibition rates were 58.09% and 46.54%,
respectively. In terms of storage, the undiluted aqueous garlic extract
showed the best preservation effect, with a 50.99% inhibition rate
after 28 days of storage at -20°C. Although the inhibition effect
decreased when the garlic extract was stored at 25°C and 4°C, it still
showed inhibition rates of over 45.93%. The results of the germ tube
inhibition test showed that the undiluted aqueous garlic extract can
inhibit germ tube growth by 92.95%, which is similar to the effect of
a commercially available garlic extract solution at a concentration of
150 ug/ml (150 ppm). In addition, the efficacy of the garlic extracts
in controlling rice sheath blight was proportional to the amount of
garlic used (1, 3, 5, 7, and 10 g). The inhibition rates were 31.35%,
57.06%, 19.18%, 80.85%, and 84.76%, respectively. In comparison,
the control group treated with 150 ppm garlic extract solution showed
a disease control rate of 94.88%. Based on the comprehensive
evaluation results, the evaluated aqueous garlic extract has the
potential to be used as a non-pesticidal alternative and reduce food

loss for controlling rice sheath blight.
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