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Analysis of the reduced pesticide use and enhanced effectiveness in
controlling rice pests through transplanting insecticide-pretreated rice

seedlings

WEI Qi', ZHANG Ming”, ZHU Xu-Hui', HE Jia-Chun', LIU Lian-Meng' , LAI Feng-Xiang', WANG
Wei-Xia', WAN Pin-Jun', LIU Long-Sheng”, FU Qiang"* (1. State Key Laboratory of Rice Biology and
Breeding, China National Rice Research Institute, Hangzhou 311401, China; 2. Hengyang Academy of
Agricultural Sciences, Hengyang 421101, China)

Abstract: [ Aim] Taking the novel, highly effective, and long-lasting insecticides triflumezopyrim and
tetraniliprole as examples, this study aims to investigate the practical significance of reduced pesticide use
and enhanced effectiveness in controlling rice pests through transplanting insecticide-pretreated rice
seedlings. [ Methods] Laboratory simulation experiments involving transplanting insecticide-pretreated

rice seedlings were conducted to assess the toxicity and duration of efficacy of triflumezopyrim ( active
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ingredient, a.i.) exposure to rice seedlings at the doses of 1.95, 5.85 and 9. 75 mg a. i. /m’ against the
adults or nymphs of the brown planthopper, Nilaparvata lugens, and the white-backed planthopper,
Sogatella furcifera, respectively. Field experiments for transplanting high-dose insecticide-pretreated rice
seedlings were carried out to evaluate their control efficacy against the rice stem borer, Chilo suppressalis,
and rice planthoppers, as well as the impact of different modes of pesticide application on the population
dynamics of parasitic wasps in paddy fields, in Hangzhou, Zhejiang Province, and Hengyang, Hunan
Province, respectively, for early-, mid-, and late-season rice crops. [ Results] In the laboratory,
transplanting rice seedlings pretreated with 5.85 and 9.75 mg a. i./m’ of triflumezopyrim caused
exceeding 75% corrected mortality rates in N. lugens adult females and the 3rd instar nymphs at 35 d
after transplanting ( DAT). The corrected mortality rate of S. furcifera adult females exceeded 80% when
transplanting rice seedlings exposed to 5.85 mg a. i./m” of triflumezopyrim at 28 DAT. For controlling
C. suppressalis in early-season rice, the applications of tetraniliprole at the doses of 12. 75 and 25. 50 mg
a.i./m’ resulted in a corrected control efficacy of over 85% at 35 DAT. The comprehensive analysis of
the field experiment results in both mid- and late-season rice in Hangzhou and Hengyang revealed that
transplanting rice seedlings exposed to 5.85 mg a. i./m’ of triflumezopyrim and 25.50 mg a. i./m’ of
tetraniliprole could reduce pesticide applications once or twice and the usage of effective pesticide
ingredients by over 98% . Moreover, this practice of pesticide application method maintained control
efficacy comparable to conventional spraying, resulting in an increase in the total number of parasitic
wasp species by 29.0% - 49.7% and their total number of individuals by 61.2% - 69.3% ,
respectively. [ Conclusion ] The application of highly effective and long-lasting insecticides to rice
seedlings before transplanting could reduce the frequency and quantity of pesticide use during the early
stage of rice cultivation, thus yielding favorable economic and ecological benefits. This study offered
valuable guidelines to promote environmentally friendly management of rice diseases and pests through the
application of transplanting pesticide-pretreated rice seedlings.

Key words: Transplanting insecticide-pretreated rice seedlings; rice pest; triflumezopyrim; tetraniliprole ;

reduction of pesticide application; conservation of natural enemies
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Table 1 Comparison of the laboratory toxicity of transplanting rice seedlings pretreated with different

doses of triflumezopyrim against the newly emerged female adults of Nilaparvata lugens

(2 AEPN

ARG AR BT R ROESE TR (% )

Corrected mortality rates under different dose treatments

Days after transplanting ( DAT)

1.95 mg a.i./m?

5.85 mg a.i./m? 9.75 mg a. i./m’

14 82.14 £7.14 Ab
35 48.02 +5.79 Bb
49 24.14 £2.82 Cb

92.86 +3.57 Aab
75.14 £4.79 Ba
37.93+3.3 Ca

100.00 +0.00 Aa
79.66 +4.38 Ba
40.23 +4.34 Ca

FPEAE A EIE + bRl 2R R BT D7 R BB WHE A R RO A & s RSB 5 AN R K S B A R A T4
JEARIING FBE 3 I FIRTE 0. 05 7K [F]— 5 St AN [R1 8 6 i Bsf [R] 1 ] — 7% 36k S A B0 AS [+ 5 ) 2 55 Wl 287, T 2 R A LA I
B 2% S T 2R T 20 9127 i Student [ ¢ K556 1 Duncan [CET & W 2288847, 2 F13 |6, Data in the table are mean + SE

and the doses represent the contents of insecticide active ingredient sprayed per square meter of rice seedlings. Different uppercase

letters following the data in the same column and lowercase letters following the data in the same row indicate statistically significant

differences among different time after transplanting at the same dose and among different doses at the same time after transplanting,

respectively, at the 0. 05 level. Significances of differences between two groups and among more than two groups are statistically

analyzed using Student’ s ¢-test and Duncan’ s new multiple range test, respectively. The same for Tables 2 and 3.

R2 FRAFNEB=FEMEIEIEEHZH"

ARFEXSE CE 3 IRE RN EN T AR

Table 2 Comparison of the laboratory toxicity of transplanting rice seedlings pretreated with

different doses of triflumezopyrim against the 3rd instar nymphs of Nilaparvata lugens

FeRm KA

A1 b BE R AR IEAE TR (% )

Corrected mortality rates under different dose treatments

Days after transplanting ( DAT)

1.95 mg a.i./m’

5.85 mg a.i./m’ 9.75 mg a.i./m>

21 82.76 +5.97 Ab
35 65.38 +4.38 Bb
49 25.42 +2.77 Cb

93.10 £2.82 Aa
79.49 +3.63 Ba
57.63 £3.25 Ca

98.28 +1.72 Aa
84.62 £2.09 Ba
61.02 £4.27 Ca

oop & ab .

bed

£ o
[ (=)
T T

FEIESET (%)
Corrected mortality rate
%)
(=)

0 7 14 21 28 35 42

BARIR KEL
Days after transplanting (DAT)

1 =FCEEBELLS. 85 mg a.i./m” FIHEAE“ %5257
XA PR A R
Fig. 1 Laboratory toxicity of transplanting rice seedlings
pretreated with 5. 85 mg a.i./m’ of triflumezopyrim
against the newly emerged female adults
of Sogatella furcifera
PR B S 3ME = brifE s M EARIRNG FRERIRTE 0. 05 7KK
TR FR 5 K H 2% 5 8 3 (Duncan [CH 2 %) . Data in
the figure are mean = SE. Different lowercase letters above bars indicate
statistically significant difference among different days after transplanting

at the 0. 05 level (Duncan’s new multiple range test).
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#%(92.91% ) B E T 7.65 mg a.i./m” F| 4 Zb B
XAk B S B R O B RS IE B 2K (70.40% ) (P <
0.05) {H5 12.75 mg a. i./m* F| &b ¥ > 7] &
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Table 3 Field efficacy of transplanting rice seedlings pretreated with different doses of tetraniliprole against

Chilo suppressalis in early-season rice ( Hangzhou, Zhejiang, 2022)

N [ Ak B X A MR BT () RO TE BT A% (% )

oy
BRIRTH Corrected control efficacy against withered leaf sheaths or dead hearts caused by
Days after transplanting . .
C. suppressalis under different dose treatments
(DAT)
7.65 mg a.i./m? 12.75 mg a. i. /m? 25.50 mg a.i./m?
18 72.66 +1.74 Ab 86.61 £1.26 Aa 90.31 £2.46 Aa
35 70.40 +0.59 Ab 87.74 +5.31 Aab 92.91 £4.13 Aa

REEBI( % ) = [ OoF BREH S 100 B0 535 38 — A B i 0 s o 3 50) /) B A iR D Bl % € ] x 100, Corrected control efficacy (% ) =

[ (Pest number or damage percentage in the control group — Pest number or damage percentage in the treatment group ) /Pest number or damage percentage

in the control group. F4 F115 [6], The same for Tables 4 and 5.
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i w5 B} ( Ichneumonoidea ) 1 )™ i 40 1% & B}
(Platygastridea) . #HLG T 26 5 25”7 Ab B, & HLBH IR
T A e 0 e 28 R R B e, 0 S 1
REMIC T 49.70% +9.04% F169.32% +7.32% (£ 6),
HR7E 14 DAT BB fc K, 1 4 e BB 43 )i 40
1 2B} ( Ceraphronoidea ) Fl1 4 # 58} ( Serphoidea ) 52
S R BE i (E AR 3 LB Hh AR 2 R B 1 T 3
B, I TR 5 AR, o 0 e A PR AR I 5, AR
W R TREVR 540 5 0 I AR — B0, 0 B B TR B A L

TRy A T A AR R R AN B R ) S o
YIREAR T 28.99% +8.77% F161.16% +9.99% (%
7) AR 28 DAT i [ i fre K, 20 i 40 SR 4
S RL A/ NI RS2 S A D T

3 e

PLSEARR , 528 e BB AR A SR A
JE ARG S R R 2, KRG P 3 (R K
AFIARAAS I ) R — Ak 8 g B 2, e 24 1 [n)
W H ™R (R4 R4, 2019; XIZRAE, 2023) , 4
A EREHE O AT BT E IS R o, £
AN EE AP G 4 T U I H P | DE R | R |
AOF 1] Ok HEUR , Y TR I A ), A 0 S R R
FH Bt (B UM | — Ml T BT 24 7 28 38 2 a8 3 = /K
Putk (FEoRZRAE, 2022, 2023) , 33 Xf 3 [ K A 1) %
G PR M UM . BEAE SR S R BT TTR
JIHE) KR R F R B R EOR , “ SR iR & e
FLE T RA N, X 3 A 24 s 2 1l FH RN 4 3
M g0 e AR T ST (TRELE S, 2017)

TEAMEFE T, AT T AU K B Al
A U = JUAR W U R A P T R T K R
AR BRI (B3RS . X TR REWT A
T LA 10% = 55K W g A2 77 77 X m A 9108 7K
BTN Fp A FRARAE (RERR IR ) J5 B, 4521
R HEF S 100 d BT A AL PRZL(0.375 ~1.5 ¢
a. 1. /kgfh—F) AR KB BT B9 7E 90% LA L (5K [F
S, 2021) ; EH 55 45 (2022 ) i JH 50% — 32K 1 g
FRAH A TR AL 3 (AP o 4R ) J5 B, 4521
KW, 0.833 g a.i./kg Fifh K DL b5 AL BRAE 3G /o
102 d Bf 4 & BB 45 BORMRIR 3K 94% L | 5 X i
A (2022) FEWT P L ER AR X (A AE 540) XL T 1
FHE Bl 55 a8 A DR JC AHLAEAS [Rl4E CEUR BT Ol




o
0
<
"G o[qe], 10} owes oy, .>._w>:u®%m: “1s9] o3uel w_Q:_:E MOU § uBOUN(] pUB 1S9}~ S JUOpmIg Suisn _owi_m:w »:me:m:ﬁm aie sdnoi8 omy uRY} dI0W Suowre pue sdnoi8 om) U9OMID( SOUIIIJIP JO S90URDIUTIG
TPA9] GO "0 Pt 18 ‘A[eandadser ‘uonesridde opronsed jo opow Swes 9y} IOPUN SWI] JUIWIRAI] JULIIJJTP Suowe pue oWl judwW]eaI) dwes Ay} 18 uoneosrjdde apronsad jo sopow 1ULILJJIP FUOWER SIOUSIIJJIP JUBDIJTUTTS
‘mzwcﬂmﬂﬁm 9JBOIPUL UWN[OO WS dY} Ul BIEp 9y} m:Tch& SI9119] 9SBOIIMO] pue aseoraddn JURIRJJI(] "4 F UBOW Ik I[(B) Y} Ul BIR(] OE S WW ohvﬁm%mw@mw@ﬂ ueoun(J :% @m@r 17 H_ juepmg E%—_m,@wm\@
T 2 T A S R T Y T B 1 H el T A S [ T [l s o N B T [ e R 67 T ) P T — ] AN SO "0 TSR (LD i SN A Y [l N SR N ] f Y F R G A B o
/ / / BY $0°SCTIF £€£€°886 ¥ (34
/ BY 06°0F €T °S1 / qV 89801 F €€ 881 1 Se [onuoo yuerg
/ / /
/ / / OV T6°8TF L9119 1T Hif fX Bl 52
/ qv €L°0+F 8v'CI / / 14!
=
weikduoyy wy,/ 1°e .
& Aduony jwy,/ 17e 8 ¢ [0l
/ / BY ¥€°0F TF 96 B 1691 F €€7°8L1 (94 €101 143
.wm. AT T AT VAR R ()]
MLWAM wirddozawmjiig, Ly e 3661
o BY ¥8 1+ 6L°€8 B4 8C0F LV 'C qv 101+ TS L8 qeq ¢0°'CI + €€ "8v1 ¢ srol 4 - : HeS e Surkexds
= 1 Fiy S e — LY/t e 66l
9 PIRY [RUOTIUSAUOT)
4K UrOAWIAAY Wy, 1R § G/ P
= / / 2V 99°TF 67°78 44 ¥1°0TF €€°801 1z ¢ 0 T
o + pudopoeprwy _wy/ 1 ‘e 3 .
mﬂm 068 0 pldopeprwy w1 S £
% . I
= FEE Y7 wyy/ 1R
® N . . -0 F .
% V S6'1F20°16 14 v 0+ CI "1 / / 1 S CL+ Wi W NE:\._.nmm.ﬁm
ﬁm / / BY €C°0F T6 V6 B LTI+ €€7€6T (94 § s3urpaos
m, sroxdrruena, /e Sw G/ 7T :
= ; 2 d
= qV TI'TFIELL RPATEOFOPE GV OL°0F09°06 44 €€°8F L9 TT1 s¢ + wnkdozownpuy, w1 e Sw gg g AIH pemanal
R 0°'C / o . w1 Su . -opronoIsut
W / / oV 86°0F 11708 94 10°9F L9"1TI 1T T B ;w stel Sunuepdsues,
3 + MM w/r e Swoggeg _
] ey rFoces  qM €107 081 / / Pl Wiz n
% (%) —
, . Juepdsuern)
= (%) - (%) S 001 (Sunuejdsuex - (& _\
Koworgpe Koeorgpe 1od s[enpratpur ) ) ANE:\ resd) 101je skep )
=0 peep 10 yieays 1ye skep ) 1d Surdd
R [01U0D POIIDILIOT) [0NU0D PoIIALIOT) jo 1aquiny| P Sapronoasut uoreorjdde uorneorjdde
Jeo[ paloii \\ . anms Jo orex opronsad SIPIPNOSSH] apronsad jo sapoy
T A Ty s (1) H Y PRI LR W/ ¥t PPy Jo owLg, ) fis T 3 =
B L) uoneordde yei0], Jo aug, N 36 67 B
syypssauddns oy vaafioanf vy Sog E_\_”m@_ m‘_w_ . Y IR (X HN5)
\BRIE I EEL _
(zzoz ‘Sueilfoyyz ‘noyz3uey ) uwopedijdde apronsad jo
SIPOW JUIIIPJIP JIPUN IJLI UOSBIS-PIW JO I3e)s A[1ed YY) Je s)sad 9o11 Jsuresde AoedryJd [01Ju0d IY) Jo uosriedwo) ¢ dqeL,
(ze0c " WWT ) SN WA S M M h TR EREY v
=
<t




67 &

B 244k Acta Entomologica Sinica

484

*91eN U900 uotsuadsns 1£dRULIO[YD 9% (T -

91B0ZUA( UnDOWRWY 95T [ 4L B B M %01 - JF#7 th % takdeusjio[yo . 91voZUS| UIDOWRW Hi{ MY - #7 (b fso[nueis o[qisiadsip 1orem ouizonowid 9,09 . weikdusnN %07 14 7o YEL L0 NC [l 5 Tt 2609 - X5 20

9%0¢ *ourzonouwkd . weikduairy [l fF Y - 2 Yy eIRNUBOUOD uotsuadsns apizousjAxoyiow g5 ¢ *gy - weiolRuIdg 95/ "G (i FUBAH Y TR %€ 8T - EHNEEZFE Y %L S Fopizoudjixoyiouw . werojourdg WK

/ BY TO'CF 6C°0C / BY €L708EF €9°6LL (94 [o1juod yueyq
/ / / , .
/ qv LS 1F0S 11 / BY 06°08 F €€ 886 s¢ Hif JXEl =2
apizouajAxoyou
. weiojourdg /R R AN AR
BY TLUTFEI°09  BA SE0F 608 BY 90°'SF L8 9L Bq 117067 L9 T1¥ o LoTET ST + wukdozowmpyiiy, wy/ 1w 3 66l
Wil - FrZ2 w18 el
+ W= wg/r e S g6l
Suikeads
1fdeusjio[yo . 91BOZUD( UTDSWRIT] s
. . < . ; TTWH.W M.NQOEEU>ZOU
NE\ ~ 15 o @m + 5m.—.vih$><
] 3 Y FH YT
Ju/r e 8¢ oy 4+ aurzonowid
v T6°TFEISY) 44 ¥EOF 0¥ v [L°1F08°89 vg 1691 F €€°80€ s¢ [ Sl - wedduony w306
L1 T LUV
S 9c+ ¥zl /T RS G,
+ OB - XY u/ TR S 06
orord i e g . s3ur[peas 9ou
qVv L8 '€ F €T TS Bd 6L°0F 69°6 BY 8C'CF 8T 69 B SSTOVF L9 9VS (94 SIIREIRRL B/ A sl e pereanjord
+ wikdozownyjuy, w/ 1® w ¢8°G
0°c / ‘ -opronaasur
ZH Y5 ¥ bl 1R Bwo gy g Sunuedsura,
BY €6°1+F9¢€°C8 qD TC0F¢0°C BY 9€°CF LOLL qd €€ €T+ L9°9TC ¢ v MKW W R Sw g g ' ’
R 2 AR
(%) (%) (%) S 001 (Sunuedsuen (Sunuedsuen
Koworgpe oel £oeoryyo 1ad spenprarpur toye skop) ANE:\ ‘1°e 3) 191y® skep)
[011U0D paldALIOT) 1IBIY pea(] [011U0D pajdaLIoy) Jo Ioquiny Conmns Sopronoasut uoneorydde sopronossuy uoneordde
e ERg N LT W EL /X ploy Jo ey, Jo ol optonsad ¥ apronsad  jo sapoyy
i oy uoneorjdde ejo], Jo euuly, UMWMKNME
v.mew..,.wha:,,. oj1yn ,,.tw»wi EGEEAFEZ memm.ﬂmﬁwﬂw A Tea Em.m.ﬂww Au«wmmmxﬂmmm%v
B — LR . o T i 57 Y

(7707 ‘ueuny ‘Sued3usy ) uwonedidde apronsad jo

SIPOW JUAIIFJIP JIpUN IILI UOSEIS-I)e] Jo dFe)s A[1ed y) e s3sad 9d11 Jsurese £oed1yJd [013U0d 3Y) Jo uosedwo) ¢ Iqe],

(TzoT "B B M) NG HE S B BB KT R Y %



485

S A H 7

i

A7 24 R ROuH 7K R 3 Bl A A ek 24 4

LA

0

4 14

L 9IqR], T0j owies 9y, °[d| £ 2 "S[ENPIAIPUI Jo IaqunU JeIO], ummﬁm@/_\ PING, ¢se1oads jo requmy Wt ¢S

Surdexds ppo1y eUonULAUOY)

001 St 0 0 61 9 z z 9 € 9 z z 1 9 1€ £ N
mwi%wwm Ehng vBmP:wE

LT 88 I I 79 81 01 v L€ <1 v z 11 € 0S1 9% -opronoesut Junuejdsuel, 9
Surfexds ppory [euonUaAUOY)
€8 8¢ I I L1 01 1 1 v € € z € 4 s 61 o
sgurpess oour pajeanord

01T 8¢ 0 0 93 6 S 4 9¢ €1 0 0 Iz 4 €1l o¢ -optonoasur Sunuejdsuely, 8T
WL
Surdeids po1j [euonUOAUO”)
01 8¢ 0 0 93 Sl S 4 L € I I I I Shl 91 £
sgur[peoas 9011 pareartoad

vp9 11 z 1 201 43 1 v 9 <1 ve € 11 v 81t 49 -opronoesut Sunuejdsued, 1
Ytz s

INL S INL S INL S INL S INL S INL S INL S INL S woneordde (Lya)

opronsad 7o s3po m:::m_mm_,pm,:

0], vapropisiiyn) voproUOWNAUYD] voproydiag vopinseSAieg voprodrun voprouoryderan vapIOpIO[RYY) o 1oe sheq

gL EAET LS T S TR S 17 T b E T T 4l R TR I/ T 2

(zzot ‘Sueifoyz ‘noyz3uey ) sppy Apped ur

uonyedidde apronsad Jo sopowr JudIJIp Jopun sdsem dniseaed Jo sIdquInu [EnpIAIPUl pue sArdAds 9y} Jo uostiedwio) 9 d[qe],

(Tzo7 “IWWTUR ) BNBHEWFFEHB] EREZHEY 9%



67 &

Surdexds pary eUonUSAUOY)

B 244k Acta Entomologica Sinica

91¢ 09 €9 91 0 144 L 0l 681 [43 N
E AR
mm_::vwwm EBIAI Vm_mwbwa
98¢ €8 0L 61 6 |84 0l 81 8T 144 -opronoasur unuerdsuel], 9¢
W7
Surdexds pa1j eUOTIULAUOY)
86¢C <9 8¢ 8 0l Se [4! L LI LE
22300 T O U
s3urppeas 9011 pajearjard
S09 9L Pid 0l 4 €8 14! 14! 901 6¢ -opronoesut Sunuerdsuery, 8¢
PRz
Surdeids po1j [euonUOAUO?)
L8 LE 9 € 8 L1 6 0 (94 61
E AT IRA
sSurppeas 9011 pareartord
9y L9 LT 9 S1 6§ I € €0¢ 8¢ -opronoasur unuerdsuel], i4!
FEHZ
(Iva)
INL S INL S INL INL S INL INL S uoneorjdde .
Sunueydsuen
apronsad jo sopoy
BOpIOUOWINDUYD roproydio BOpLIISESAIR roprodius BOPIOPID[RY 103e ske(
P 121 proydieg P 1d P 0 PropoEY) b7 A
oV S oV i g oV S g Bl EE T B WX B(¥EH

486

(7707 ‘ueuny ‘3uedSuay ) sppyy Apped ur

uonyedrjdde apronsad jJo sapowr JudIdIP 1dpun sdsem dnisesed Jo sIdquUINU [ENPIAIPUl Ppue s3Ads 3y) jo uosiredwo) £ d[qe],

(coo7 ‘HiIBBEE ) GENSHBENFFEEHB] YEEHEY L ¥



4 4] B HLAE . T 2RO AR L A B D 24 RS A D A 487

TR B RO, 45 R R, 20% =GR OK M E A]
MR T DA IR 2O EFEAR )5 45 d AR
EBHRAE 99% L b X SERFIT 4 R E M, TLieFh T
A BV 2 K FE P T i, = R T W X A R L
A RAFHIB SRR o SR, ASBIF T v (i B AS T
F i = AR W E A IR I 2 X RN R AL = N
FIRH B PR 5 F R RO R A AR R 250 (5
MAEE Z R E LI RS R LA, LEE R
FE Tt 24 75 S X3 i RT3 . Bh b, BRI M
FH R I Th = iR mE g L) 5. 85 mg a. i./m” F S A4E
“IRIGEGT R T NI TR RS 55 B A IR ROR
B S AR it FH s (Can i FH 390 4 it 245 Bk ) RS AR
O &) s it — &R

Xof T U e ek i T S, 18 %% D e e i e 2 3 79
30 ~40 g a.i./hm’ ZbFRAEZG )5 21 d ARG N
85.98% ~92.78% , 7% M- Hy 88.67% ~93.74% ,
X R 24 751 35 % S M 2K FR kA /K 43 BORE R (25 T8
85, 2019) 524 200 g/ L Oms H i e 2 07 I 7E — AR
AU DGR o U B 2R IS 55 5 21 T2 5 50RT
ik 95.07% , H ELA FA A 52000 CH 26 4 R o2
B, 2021) SR, BoBT R o £, i T e T 24K
GRAF BT AR X P e g e 5 4 R R R A
TERE L HHUE(Sun et al., 2023) . 454549
ACAHRIX)29 B (7, X)) W a5 %4 o A vl %0,
2022 A Pr A HUOR B R (> 100 fRPidE) B9 — 4k
WX RRRE 5 L =ik 78. 6% (AE5R N5, 2023) 3 ]
AE T 2 g ms H P e ot — 2 2L = AR BT 2P — AR b
FRAREE A B P 35 R AN e, BE A AR AR 5 o N A A
i BH B RE  F (RDR0G . PRZE# 2021 - 2023 AR W5,
WTT AT 56 FE Ak e T e o i e EL A v 46
AT (CBER TR &2 ) |, 1 18 R A7 FH Ak B b X
SRR R e ) PR AE 2020 AR B 2L A ) A K
U (Ma et al., 2024) , P02 BAs H H] A4k
WOPIEIR 2 | & B RS, BB R, Xl &
BT AR A B 2 BERRAERG OB C A 25 R A T A NB
Canik g P R PP 4 - B ) o (AR A, 7E
BUM RIS, U O L 12,75 T 25. 50 mg
a.i./m’ FIEAE“ KK 25" A HAE 35 DAT B Xt — 1k
WA 3 B TE B R AE 85% L) 1 ($3) . L HIE
XA g 5 24 5 A AR A AR AR R Bl R kb TR
[ S S U N Wi A T S 2 SR CIN
I A 4 oA 8 g R T D e ke R A ) S B A A
fl R0 TS S EUIR IS Dy A BB T, B BLRRAR T HL Tk
SRR IS ) R i S E e el L, AR iR IR

257 SR> T R A 25 o, R 45 ROCR IF R
%, X FE BT OKFEH AR ARERAEOL T 0L AL ULAE
it 245 A e S 4, TR A R K R R s e B A

R PR 1l FH 0] 2 95 5080 o] LA ) Bl e 245 %%
F W VEFAS AR AL F 25 08k L i HL A 5
A7 T AR A FH A 552 B FH 24 4 oy TG A7 AR I I 22 5
(F£4,5), X FE5HHEB A H W@ m R Ea
Ko DIATRIG o N T T BbtE 25 115, 20 L e F
W B Ak 8 ~ 10 hm® 7 B (25 AMLIE By 300 n]
R4k 80 ~ 100 hm® A [H ) , BVl i B 11 25 4 f s 1 7
e sl B (1275 mg a0 /m®) 64T DRI 25 A Y
TEOLT A H AR SR 5, TR k> F 24
i 37.5% ~50% . [FIE, FRATIR AT AR 25 F1 FH % A
JERATHT RIR " BAE IR 2 E . AT S, 7K
e e )2 Mt 55 2 T i) it 247 B 96 9 L 3 7 e 2 2 T =L
WFFE 2RI, L2555 25 76 7K A8 4 B SO0 R 1 2 R I A
TR ¥ R CF D) AL 508 32. 4% Fi
47.2% , 3 v TR 58 2 A i A5 2, G s A S 25
(5510 11.4% F143.0% ) 5 J1 WA 55 (43 5k
6. 1% F132.3% ) N T 0 Am% (2510 11.3%
139.7%) (£, 2019; FHBLZE, 2021), LAl
D, BV 7 AR v e 2k T i AR AR TE AL 2
1 B2 DA 25 AR O, DT 7= A B 1 LA 3
TNLA B A A B IR S AN RE 0 5 IR 2 $ 4,
S die F ) ) 0 | DA e it D =y vA 4 KLY
AHFNA A HFA R 0. 1% (Birp 5%, 2018),
PRIt , Gn ey 4t e A 245 01 FH 238 02 A SR AR Ml A 7 s 24 3
SR EIRARZ — o WA, AH LT Bt 25X, R
Hiu* BRI 2 A BT RS FH A A 0 1) Tl R R R 2
AT RGN 3K 5 22 R = P N B AR A
WL 4510 & — B0y (L1 5%, 20205 5K W] 4%,
2023) iz 45 R AAT 45 T G AR AR T K
ferefe i i, 25 LTIk, Bl A BN B 2%
IRZG" KX e oK R R E s B i B R B E
1) S B S AR R an ] e Ak FL R 2 22 4 1 FH 245K
W LA 1 24 R0 S K R A AT T T R TR B 5 R
EH
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