WEI R A 2025, 47 (5): 1670-1678 http: //hjkexb. alljournals. net 2%
Journal of Environmental Entomology doi:10.3969/j. issn. 1674 — 0858. 2025. 05. 31 I

REME, #dsr, HEGE, TR, 5. Z8EFRIRE) R FENR R RS AR Em YRR [ 1 R R 4, 2025, 47 (5):
1670-1678. XU Yu-Hui, DONG Jian-Hao, XIA Guo-Yi, MAO Gen-Lin, LU Wei. Synergistic effect of tea saponin combined with toosendanin and
azadirachtin on the antifeeding activity against Spodoptera litura [ ] ]. Journal of Environmental Entomology, 2025, 47 (5): 1670-1678.

B RIREIREMENREZ MRS R BIE R
HIIEE H

wEMEY, EER', EEH@', ERAKRT, B F'Y
(L Bl KA Be, ML TR L, sl B /R A6 XA AR W 5 28 e B P T S0 00 %, B8R SF 8300525
2. R AR A BRI BEGE T, A A AT R A H A 2 s AL IR R TS0 R, AR S A AR 5T T A S
I 5106405 3. EAORHEREFEFAOL BT oy, B S T 831100)

F

.

TEE: TG4 S Z R AL AR 3 R B R 2 R R 2 H X RSk Spodoptera litura $H 6015 M A B 80VE T,
AR R IR B0OANE TAS SR IR . EOBRE DL A 2 R+ )1 B A 12 R+ BB 2R O X R SO i 3 i
LR B L SR L o 38 AT AR 2 A i 3 AP A SR LA A B R IR | R BRI R IR O
G, ANFEAEERI T RIS Ak, 250 R B JIBEER . EOEIE R Pk IE /510 64.02 pg/mL.
29.90 pg/mL, 3.98 pg/mL. FKEZE+NIBEELE : 1~3 : T L EATEER, BlLbh s @SB ARG 1.39,
RICNAMAER ; 2B R+EIMRECILAE 9 « 1~1 O EUARAMER, Bilb 8 « 2SRk b Kol 1.87, R NH
BMAEH . RBREHIBME (5:5) WEREEERERBRN2.0565, NBEMW 12147 KEH+EIHEK (8:2) M
IR IEERE R B RM 24715, L7 RERFW . A58 Z0R 0 VB R EBR 2 ) % W R 0 5 A 24 B T A S0 ik L
FIAE, AR R RSO . TT R R EE A U B RGR SR BER 2 Al

KEER: ARE; IE; NIBE; Rlaokik; ek

RESES: Q968. 1 XERARIREG: A XERS: 1674-0858 (2025) 05-1670-09
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Abstract: In order to study the synergistic effect of tea saponin mixed with toosendanin and azadirachtin
(two plant—derived insecticides) on the antifeeding activity against Spodoptera litura, this experiment used

leaf immersion method to determine the antifeeding rate and synergistic ratio of tea saponin, toosendanin,
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azadirachtin, and their combinations (tea saponin + toosendanin and tea saponin + azadirachtin) against
third—instar larvae of S. litura. Through pot efficacy trials, the antifeeding rate changes of S. litura were
determined under different treatment times after smearing the three single agents and the combinations (tea
saponin + toosendanin, tea saponin + azadirachtin) to Chinese cabbage leaves. The results showed that the
medium antifeeding concentrations of tea saponin, toosendanin, and azadirachtin were 64.02 wg/ml,
29.90 pg/ml, and 3.98 pg/ml, respectively. The combination of tea saponin and toosendanin exhibited
synergistic effect at ratios ranging from 9 : 1~3 : 7, with a maximum synergistic ratio of 1.39 at a ratio of 5:
5, showing additive effect. The combination of tea saponin and azadirachtin showed synergistic effect at
ratios ranging from 9 : 1~1 : 9, with a maximum synergistic ratio of 1.87 at a ratio of 8 : 2, showing
synergistic effect. The highest antifeeding rate of tea saponin + toosendanin (5 : 5) was 2.05 times that of
tea saponin alone and 1.21 times that of toosendanin alone; the highest antifeeding rate of tea saponin +
azadirachtin (8 : 2) was 2.47 times that of tea saponin alone. In summary, the results showed that tea
saponin mixed with toosendanin and azadirachtin had synergistic effect on the control of S. litura by the two
plant—derived pesticides, providing scientific basis for the scientific prevention and control of S. litura and

the development of environmentally friendly synergists.
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Mok, 20210) . AR, FEMEYIE 109 B
389 LR, FEONEMME. MR, ISR, Fai. AR
PEAE A A AE R R 255 (KTl AE, 20235 5K3C
HF, 2023) . BRI —4Eh AT LURA 2, ™
GRAE TR HAE R, ghliatkiad, SREH EM4
HAME, REYZILEE+2EH, WA E
PR T ERMETIA (A EA5F, 2009) .
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Fig. 1 Chemical structural formula of tea saponin
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Table 1 Antifeeding activity of tea saponin, toosendanin, and azadirachtin against the larvae of Spodoptera litura

e EE Pz 95% E{5 1X11] LEBSEN ¢ PriEDR2E
24551 44 Fi 7 . '__' _ ‘
i ) (g /mL) 95% confidence Correlation Standard
Drug name Regression equation
AFCy, interval coefficient error
251K Tea saponin Y=1.3623+2.0139x 64.02 17.62~232.66 0.9919 42.15
JIIAH % Toosendanin Y=1.0570+2.6722x 29.90 14.70~61.43 0.8344 10.96
EBZE Azadirachtin Y=4.1806+1.3668x 3.98 0.19~81.17 0.9780 6.12

AL FWKIE (ug/mLD
Tea saponin

JIBEEIE (ug/mL)

Toosendanin

EIZIKE (pg/mL)

Azadirachtin

KB PO
lank control

> ¥
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<

BI2 2R IIBRER | EBRER SR X R MG 3 1 4y R A 4E Er i
Fig. 2 Antifeeding activity of tea saponin, toosendanin, and azadirachtin against third—instar larvae of Spodoptera litura
W EPREHER 4 Rt R o — AR BRI, BB g AR A b 38 . Note: Four horizontally arranged leaves in the

figure represented leaves treated with one concentration, while the vertical columns represented leaves treated with different

concentrations.
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Table 2 Antifeeding activity of tea saponin and toosendanin at

different mixing ratios against Spodoptera litura

SHI7N = Y %
T SPRERER WEERR

(%) (%) R
(AFC,, L) -
) Actual Expected Antifeeding
Tea saponin+
) antifeeding antifeeding rate
Toosendanin
rate rate
10:0 48.10 48.10 1.00
9:1 52.29 49.04 1.07
8:2 54.95 49.98 1.10
7:3 56.40 50.92 1.11
6:4 58.22 51.86 1.12
5:5 67.31 52.80 1.27
4:6 57.73 53.74 1.07
3:7 57.56 54.68 1.05
2:8 57.48 55.62 1.03
1:9 52.01 56.56 0.92
0:10 57.50 57.50 1.00

R3 FEZEMREFFE LN R THEAERFGE
Table 3 Antifeeding activity of tea saponin and azadirachtin at

different mixing ratios against Spodoptera litura

SRR WA RR

AR FRAEIBR
(%) (%) HRELR
(AFCy, HL ) .
) Actual Expected  Antifeeding
Tea saponin+
antifeeding  antifeeding rate
Azadirachtin
rate rate
10:0 48.10 48.10 1.00
9:1 77.91 49.85 1.56
8:2 87.75 51.59 1.70
7:3 87.25 53.34 1.64
6:4 73.41 55.08 1.33
5:5 91.33 56.83 1.61
4:6 90.51 58.57 1.55
3.7 93.04 60.32 1.54
2:8 90.75 62.06 1.46
1:9 92.61 63.81 1.45
0:10 65.55 65.55 1.00

23 FREESNWRE., ORZREEMNENRILES
ik R

MR PETR IR 25 AL, R Wadley 350 5 2% 12
RHIBER . B R +EIBR R AR L X R
PO TE TG E, W4, RN, EFaE+4)
BEER R 5« 50F AFC,, {5y 29.45 pe/ml, MK
Feoh 139, RICHHIVEN; B R+EIBMEREC I
98 1 21 AFC {8 9 8.51 wg/mL, Xf RIS ik B AT
I EER, MRt 1.8, KF 1.5, KMH
B EWAE R . 5645 R 5 Horsfall 15 22 P 0 2B 45
AT G o

F4 FEZRFIRE. IRRBEAILEHLL
Table 4 Synergistics ratio of tea saponin mixed with

toosendanin and azadirachtin

==
. Ak, EER .
AL L MR R
. Ji e . W .
Mixing and Correlation Synergistics
- Regression . (g /mL) )
proportioning coefficient ratio
equation AFC,,
KRR+
JBRER Y=
Tea saponin+ 3.2722 X 0.9960 29.45 1.39
Toosendanin  + 1.1761
5:5
KR+
EPRER Y=
Tea saponin+ 3.4001 X 0.9971 8.51 1.87
Azadirachtin  + 1.7197
8:2

2.4 BRAAE

i 1t Ak 25 S 3 R R TR T ) 2
FHIME . RER+OMEBRTEZ O, A
[Fi] b RS B) F RSO R HE B R AR S5 AR
B B B AR T, 2R 5 3 KA
BRI N 94.90%, T 2555 5 RIGEIEHEI i
TR IR RZ, mmEmiiEEN53.58%, T2
JEHE T RIE IR NI AR RIE R
AN NS, TE55 11 RIEEFRALE31.57%. 4%
BRA)IBE (5:5) MikmiEaEh64.80%, &
RBRPHNM2.0565, B ELAY 12145, T
HIEH 13 RIEEIEHEIF G T, KB R+EOME
(8:2) MM IEERNTTI5%, WAL TEIMEH
A, RABERNEAEEERN 2471, TH4E
59 RIFETEHEIF IR T %,
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Table 5 Results of potted plant pharmacodynamic experiment
KRERHIMR  FER+ER

Bl 3% X He FKREE JIBRE EpRR R Tea saponin + Tea saponin +
Preventive effect Control Tea saponin Toosendanin Azadirachtin Toosendanin Azadirachtin
5:5 8:2
FIAR M (em®)
o 148+0.09e 2.06+006d 239+0.11c 492+0.15a 2.46 +0.04 ¢ 3.35+0.08 b
% 1K  Remaining area
Day 1 EER(%)
1543+ 1.67e 2428+285d 91.89+4.04a 2624+094c 4981+2.24b
Antifeeding rate
PR (em?)
223+0.06e 2.88+0.08d 340+035c¢c 5.07+0.04a 3.22+0.07 ¢ 3.93+0.07 b
% 3K  Remaining area
Day3  jE&(%)
21.82+277d 39.13+£9.69c 9490+137a 33.19+249c¢  56.78 +2.46b
Antifeeding rate
PR (em?)
o 3.02+0.17f 3.57+005e¢ 420+0.03d 5.08+0.09a 395+0.10 ¢ 450+0.11b
% 5K  Remaining area
Day 5 EER%)
25.04+243e 53.58+1.32d 9343+4.16a 4229+446c¢  67.37+503b
Antifeeding rate
PR (em®)
297+0.10e 3.59+0.10d 4.07+00lc 5.00+0.05a 4.17+0.01 ¢ 4.73 £ 0.08 b
%7K  Remaining area
Day7  fEEHE(%)
2770 +4.39d 48.90+0.56c¢ 90.11+2.09a 53.16+0.55¢  77.95+3.69b
Antifeeding rate
PR (em®)
o 330+0.12f 3.85+0.04e 4.19+0.09d 498+0.02a 446 +0.02 ¢ 4.68 +0.04 b
9K  Remaining area
Day9  JE (%)
2836 +220e 46.13+4.57d 87.06+1.30a 60.08+129c¢  71.65+2.12b
Antifeeding rate
PR (em®)
238+0.07e¢ 328+0.09d 345+005c¢ 4.76+0.02a 4.22 +0.08 b 431+0.11b
%511 X Remaining area
Day 11 $E &% (%)
31.57+3.19d 37.67+186c 83.79+0.16a 64.80+281b 67.81+3.73b
Antifeeding rate
PR (em®)
346+0.05e 396+4.11d 436+003c 4.16+039%9a 449 +£0.04 b 456+0.03a
%513 & Remaining area
Day 13 fiifrse(e)
2824 +731d 37.10£1.73c¢ 6241+13.75a 51.01+£1.89b  58.60+2.03a
Antifeeding rate
PR (em®)
279+0.17e¢ 341+0.05d 3.64+0.11c 422+0.02a 3.83+0.12b 3.95+0.01 b
%515 K Remaining area
Day 15 $EE#(%)
2558 +1.94d 3471 +444c 5879+0.68a 42.81+491b 47.80+0.24b

Antifeeding rate

TE: R P E bR R 22, BT AR 7R 3R R — I E) R AN [ b PR A 22 B R R T 2 AR TR B 2 (P <

0.05) o Note: The data in the table was the mean + standard error, and different letters following the number indicated significant

differences (P < 0.05) in one—way ANOVA among different treatments at the same time.



1676 B B e 2A 4] Journal of Environmental Entomology 4734

3 &5t

RMOERE N EEAFEY Z —, ARG
K, PrabE, BREPED KR, R A
TARZ AN EARBR DY ZSM , 2R TR 7 i S 2%
MR, AT, M A RENZRR
=, WP R AR R, ol LS BUE #YH
FIH, REAE KORFETH 28 P\ 2 5F 3 45 L W6 2 7l 4F
geglr R R R, X SRR b Sk e kR, R
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MIVER I X FBARBAE bR . FEA  JE Rkt
GO, FHOCHESEUNTT : 30% 45 2 R KB Ak 71
B - R 2 A 55 RO Ectropis oblique hypulina 1 511 i
559, WAIETT, P96 h 5L IEFET KBS ik 5|
74.08% (W5, 2017). 4 000 mg/L Ay 2% B R X /)N
SR 3 0 4y U R T K 48.57% , ik U
(H#, 2011). 20% K& KA 6 hg, X H /)
%W Cylas formicarius i) 5 3k BUE R 0] 15 97.65%,
SOEEFTEERCRI R B4, 2020), 22 HEE
hy—Fh AR R RIS R, R AT AR S HE A%
FUER o HIHLHI A T 2y TR AR 2 R g
b O 2 PR MR i, PR 2 LA . B
MRV SFRIOCR AR 2 W A Rk T KAl fh, X
2y JE IR LB A T A, B 2 R TR A AR
AW B RO R, T R AR 24 X AR 1 AR
JHESTRL, SR BT AF 1 B VAR 8OR

WA R o 286 1) AR 24 2R AT G IR T 2 AR 24 1)
BT Rz —, KRR GRGREFMHEMN, 7]
DIMCE 250 0y FRAG PR BT, 2 2RI FERE AR 2B D) |
AR R, A B A iy B ia 2R, T LA
R D I 25 i F e, sEPEREAR, i IR BT
1YY, X HE g E M R R AR R AE
(RBZSE, 2002), CAPRERY], KRR Z
T R B A BRI . 2R R AR LS ¢ 1
4 LE AR L J5 A B R H0R 3K 327.26, XL kAR AR
Tirathaba rufivena 3 #% %)) B 55 RAE H o0 8 3,
B T 5 S SR TR R0 DA W] 9 A
75 2 [] B Bk A AN [R] B 4 AR bR, DT 3 5
THIRSCR (BRIZEAE, 2015). DA R 5:
100~30 = 100 245 52 3 FIntt s b IR TC s 5 2 1 4 oF
Aphis craccivora 5}, YA GHAER], Hrb i by
10 = 100 I 3G RVE i i s HOE AL HDE SRS 2 R

VB Ay 2 THT 6 4 70 1 b Hhe R e A SR T A A
I (] (17 B3 4245, 2010) . LA 1« 3 B9 HL R LR =2
KGR MR R W%, X Cicadellidae
A . Mythimna separata B35 50 22 5053 51 S 1.82 F1
2.83; M RE AR R R R HA S . ik
JEFE . RRAH AV AR AT B (KIS, 1995) .
B RGRMBP  FHAMETLI . AR | wk R
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5, X 209% W R A& K 4 TR 18.67 1 (B4R
RS, 1998).
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