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Abstract

Objective: To investigate the effects of commonly used pesticides and fertilizers on the entomopath-
ogenic nematode Steinernema feltiae 0619HT. Ten agents—monopotassium phosphate, ammonium
sulfate, carbendazim, spinetoram, penicillin, flonicamid, boron-zinc-manganese-iron-molyb-
denum-calcium-magnesium (micronutrient mix), cymoxanil + cyazofamid, beta-cypermethrin, and
abamectin—were selected. After gradient dilution, they were co-cultured with the entomopatho-
genic nematodes for 24 hours, after which the nematode survival rate was determined. Several
agents that had a greater impact on nematode survival were then selected for mixed application
experiments with nematodes in a soil environment. The results showed that monopotassium phos-
phate and ammonium sulfate had no significant effect on nematode survival and could be used in
combination with the nematodes. Carbendazim, spinetoram, penicillin, flonicamid, the micronutri-
ent mix, cymoxanil + cyazofamid, beta-cypermethrin, and abamectin exhibited slight lethal effects
on the nematodes. Among them, beta-cypermethrin and abamectin reduced nematode survival by
over 40%. When used in combination with nematodes, their concentrations should not be too high,
and appropriate application rates or intervals between applications should be considered to
achieve optimal efficacy. In the soil environment, beta-cypermethrin and abamectin still had some
impact on nematode survival, but their effects were significantly less pronounced than those ob-
served in laboratory studies. Therefore, after clarifying the impact of agents on nematode survival
in an aqueous environment, further investigation into their effects in a soil environment is neces-
sary to more accurately and systematically analyze the influence of agents on nematodes.
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EE IR R 2 H s AR BN e A A, AT DL SR 2 s R S AR G Ty, o Ok W] DA B RO JR 2k R
Steinernema feltiae 06 19HT fh R HIZ57), FLFEP6E IR R RE, BAER TREPIEHE, FBFIRE
oA BT B AR BAS, RIS ORAFAED IS N & KRB SO BR [ 22 4 1 [9]

FEATHT AL df - ARG AT VAR A, WO R P AR AR T 7 SRS EEFL I L nbE T i
FRFE PR LT N g AR SRR O SE MR [10]: SRS NARTT T i AU U e ons B s JR 26
HURIFEMA[11]0 PRI AECRE B2 HOs SR 4 st S50 2 R . AR 24 (TR T AN SR 3 385 EAT VR 45 T, 17 A8 A3
BEAT 4 d 22 A VRS & B B SRS, IR R 542 W& SR M .t T B HU BR L dont T AN
WA 2RI 52 BE S AN, i LG AN 2 0 2t 7™ A 7 1 52 A ) P 27 245 7t 2 e 55 245 71008 6t P ey
ISR [12]0 I H 25 RSB I W AE A ST I 3 P AR 5 008 7 5 & A L F AL 2T ISR E %%, 7EF
—IREEON TIRBHE R E IR BIR A R U T BRSO F A S IE R S AR 2, RS IE
AR AR, X RS RIFATH A e fr) AT A IR K 2 fe i 3 B AU R & i 52 IERL S
RAGBATI AR, AT PG BE A h ORER 0 IR L IR R A s 3B T D NI A B AR
BiPs 1, FEARAL 22 2 IR AR A TG Gy S G 338 mpy ORI 70 5 SO 9 It T F) A 22 243 790 7 A 0 24 P D I 1]
TR ARAED E AT SR VR B A T B HH AT R A 5L ARE TR, 25570 2 dUAF S 1
SO R GEE TR B o O 1 S 4T AR SRR TU 3 WAL 22 NE RS A 24 5% 307 K B ERU JiR 2 U7 37 3 Y
SOMR, ARSI R AE SR I6 =8 TP R T B FH B0 b R AL S AT RE R A 2450 B B R 4 A TR AR50, UF
255 SRR A, DR RA EZ MR R NE R G EIRAMEE R, R EYR 25 RE P 47
7 i AR AR ] PR PR R AR AR R AR 2455 B I R R0 A Wt

2. KEMRS7EZE
2.1. SCHrAARY
SR KRR L 1 T

Table 1. Experimental materials table

1. LEMRER

EAY N KR
R BeUREE F-127 IR AR R A ]
TRR — FiE AR IR A R
LEZRER R AR A R SHEA T
Bt R TLIR D JEE T A R A 7]
ZRR VU IR B IR AR
75%{P5 ks FREPHR % T 25 1 i AT BR 24 7]
24 fLIR FEE R REMBAAR AT
VKA H BRI AR A7
T RT b5k FAR PR A A R A A
T R BRI A A PR A ]
2T NAREE R R A
VD850 s gL TAE & T Pl ARSI S 6 S 6 AR AT BR 24 ]
(NIRRT Fifg - fERFEEA IR A ]

DOI: 10.12677/hjas.2026.165094 764 b k=


https://doi.org/10.12677/hjas.2026.165094

HIEE 55

gk
WHER AR =AM AR AR
FNE L ARCEE AR AR
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2.2. RAmERELHEFRAIIREL

RIS IEAE S 27 2 oA, P2 AR T A% O 90 mm BIBEFRILEHS, N HAMERRGL. Kb
SRR — B O IEIE  J SE T T _E I 1 0 B R U SR 2R L Steinernema feltia 0619HT, JEFE I i 1%
U R 2% HRUR R i S A8 R A 4 OB O B N 7R 0L, E R R4, (HIEARE AT
TR K IR 5 % 1L 56 U TN AR IR AR AT 1R e 7%

IEHGIHAS Y 90 mm BEEFRIL, KPR ZIEACER TR FR LGS, W HIBN RS 150 mm B35 FR ML,
NG B ZMRK T RIG TR, I HE T (1) RS M B e /N R FR L R AR AR @ H . Rk dR
BICNZERAK I, R ZE /K RIR] 314G B B i 26 OB OB R U S 2 e B i, IR IRAF T 4°C
UKAE o« TS I e U OR A I TR NS BT 15 d [11]s

2.3. BRI LR FRERNF
2.3.1. iR E RS KR
PR A 2 T HERME B LR 20 765 B A B4l IR B A Sk b, T390 53 FH A K A T P R R

Table 2. Pesticides, fertilizers and their corresponding optimum application concentrations

2 RY, BRRNEREFERRER

R Kk HEF A FHVR B2 i
T lR — A 3.808 g/L T
it Rz 6 g/L T
CHZRWE 1 mL/L it
ZHA 0.375 mg/L k%
HHR 0.375 mg/L k%
TIE % 10 mg/L %=
e R R A A B 0.5 g/L T
TR « HREME 0.5g/L {lise=s

e R 2 T 0.8 g/L HhsEd
i 24 B 3% 0.427 mL/L it

2.32. LWHZE
{8 25 18 /K6 B U3 R 28 HL Steinernema feltiae 0619HT it 222k HUMEAT R, 42 | HL BRI Y0 1Y) 2% P A
500 Sk/mL; 4 & 257 FRE BT TR R FEWR S, & (B 1)
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Figure 1. 24-well plate containing nematode suspension and pesticide mixture

B 1. XALAEFREBFIRARN 24 LR

S AHIEL 1 mL 28 HBTFIRS | mL ANFEREE WA RNR GG 24 FURH, RS CESO,
FOTER 24 FLIRE T (25 + ) CHiFRAE, ERIEHEE FREFE 24 h, AN FRFEHLEL 300 pL 28 HE 77
W, TERME N CRIB AP LR EEE, (PRI ER, DUR NS R 28K I 4 d8 e xt i,
A 6 NEE[13] [14].

LR AL PR U SR A JUS LRI 3 BRI B SURE[15]: (1) Z5AITCREMA : 2 d B k] R s H.
ANWTETFE, B ik 0 2 R A PR A A5 PT DR OB, DAL 2 v a NS (2) BUE: A EREE
il 2 HUS SR 2R B A IO, 2R B R RIS IR AS IR B T 2R F & 5 2RE st iR
PGS, LA 2 b AS%: (3) UL PREMAMAES A AL OB, HiA 5 LA BB HIDIRES , 4 s eis3),
PLE 2 e B %,

Figure 2. Typical entomopathogenic nematodes observed
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24. EXRIEPEFINEREFEROTM

24.1. FEEEBLHNTRLE

FEAR B PR REALIR AN I M X 358, BRI S KRR R IR 77, AT K AL ER . R b B R 10 H 3
THUETHF R ESR(F 17 cm)H .

A FH 208 /KON B B J5 26 B Steinernema feltiae 0619HT (i L HUHATHRE, 50 L 27 Y 1) 4% P 4 ol
£500 S/mL, A& EJ7 MK 50 mL 4 ETFRUINA 38

e 2.4 SEEG rhORT 2k HAEIE AU iR ORI 257, 4% R 2G50 R It P IR BRI T iR A B (5 A
SERLIR R DURINZG 7 & € B R R30I, 72 AIfEA 2 Sem. 10em. 15 cm AEHL
FE 100 g #EATZ S IR B, DR R, RAEE 3 KSR 3).

Figure 3. Container with soil before adding pesticide

Bl 3. BARMALGFI LB LIRNAESF

24.2. ZHETRYBSZ

i WK 2 J%->}i%(modified Baermann funnel method)i#f 1773 B5: £ 11428 20 em HIJR-F R i dbiEH:
— B RE, R G R T A R e e RS T R — R R . RS A — 2 2 HR IR AR LA
WP HURE 100 g, HHISSEIEIEA L, NUKIBEHIEEE T 20CKRAE Tl T E. 2Rl 24
h. 36 h. 48 h RHTIFSRER I, Kk B P RO /INBERR . 8 300 H .+ 400 H. 500 H 15 =AM i,
KeTBEIE R, F/NERR A B BINGT R G T K, 550a 5 =0 00 5L AR 26 H 43 3l e 80 4 P AT Bt
PEERIEE SR, BT SRR T RS 2 AR 16].

2.5. #IEALE

i kb3 i 22 B4 fE EXCEL #R(hii4 EXCEL2019.0 for Windows) LA & ORIGIN 3 f4:(fik
7 ORIGIN2022.0 for Windows)H13#£47
2 Je AR 2550t B HU iR 2 EA7 S R IR S M0 FH A7 95 2R (%) R«
FEIE 28 (%) = 2R HUAF s Hf/ b 2R Bk < 100
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3. BRE S
3.1. 57X R iR R Lk Steinernema feltiae 0619HT BYFZNE

3.1.1. BRFREHRRFFELDNFI

T8 20 B HU R 2 e an P 4 B, BEAE T B 2 IR N, B HUn R 2k L Steinernema feltiae
0619HT fh R FAIGE 2 E R aasy, LREnESXRARATRIZR . FHBEE N 3.32%, &
KBEANEE R 13%. ik A el 0 & R0 LA REMBEOUER, SZ&IURHMREAE L,
SRR I 450 FH B B R ) T R )R] DLIA B 5 2R

80 ‘
@ 7w
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Figure 4. Effects of different concentrations of penicillin on the survival rate of entomopathogenic nematodes

B 4. FRIRESEHENRARRLRFERNM

3.1.2. MAERERX R RRELE B0

By 24t T 20T B s R e B s an 1] 5 B, BEAE B4R TR SR EE I N, R HUR )52k L Steinernema
feltiae 0619HT i R IWAFIEZFFL R, H TR E K. “PYESIMERN 5.11%, B KIE3NREE R 48.7%.
HEAHFFEN: y=-579495x+97.821, r=0.804.53% o I L o3Hr o] . B4 1 2002k U R a0t
TER, 528 R IR AN B I Ry, B A0 0 3 P 2 i 196 P it 3 ) B 1) DT 1) e 2R

3.1.3. HEE—SHx B RRE%BNFE

IR — A0 B U R AR I s i 15 6 FiraR, BEE BEER AR E MG N, B R R 4k
Steinernema feltiae 0619HT &t & IAFIE R T FE. Horf: iR — SR BT 2.666 mg/mL I, 2k HAETE
FRF ARG, JHIKEZET 2.666 mg/mL 5 3.427 mg/mL Bf, 28BS R G0 IRAIEA 3, &
T 3.427 mg/mL B, & BRAEER TR fFAERTIEENMERN 4.57%, RRKBENEER 24.7%. @I LL
EAHTR A BERR AN R AR R B, W S5 Rk A .
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21 HiER
R 13 (=1/ei"2)
i) 97.821 + 4.84179
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Pearson’s r -0.90779
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Figure 5. Effects of different concentrations of avermectin on the survival rate of entomopathogenic nematodes
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Figure 6. Effects of different concentrations of potassium dihydrogen phosphate on the survival rate of entomopathogenic

nematodes
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3.1.4. WBRER R ARRR% BTN

i R ot L U R 2k B R an ] 7 TR, BEE B ER BRI N, R ERU JR 2R I Steinernema feltiae
0619HT i R IFIE KA, . MWRBREIREMTST 4.2 g/L i, B AURRE BAAE R A S
TP HIIRE R T 4.2 gL i, RMAEER T M. PN 4.65%, RKEBEE A 16.6%.
I LA BB AT A R RN 2k AR IR R T R, v 5 4 Ok R A .

80 -
2 sz
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g
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Figure 7. Effects of different concentrations of ammonium sulfate on the survival rate of entomopathogenic nematodes
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Figure 8. Effects of different concentrations of boron-zinc-manganese-iron-molybdenum-calcium-magnesium on the survival
rate of entomopathogenic nematodes
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3.1.5. MEHESK IR B iR R %R

B SR R E A B0 B i SR R SR sz e an 14 8 P, Bl DI ER AR Bk A A BUR FE s I, B e SR 2R
1 Steinernema feltiae 0619HT i 2 FIAFIH R FFEE T . AR BB BER BE P X3 B E N 1.39%, ]k
BANMEFER 9.9%. HFHTTFEN: 3 =—-1.0064x+76.0927 » r=0.856.79% . i LA B #frml Hl: WlEFER
BREHAS AN 28 A BB MEBUEIEN, 54 RURHBIREA T &, RS E A & I i
() g% B 1) Ak 31 e R 280

3.1.6. ZEZFERXBRKELHNF I

LHEZ R F B AR R s an €] 9 Bion, BEE Q2 ORI RIE N, BoAN R4 R
Steinernema feltiae 0619HT fh RIAFIGE R FFLL N E, LHUAERCT AL FIEENMER 2.03%, &
KIEENMREER 15.9%. HEEFTFEN: 3 =1.8791x+51.4109, r=0.921.38% . @A Eoffrafsl: 452
AW RN L RAREMEIER, 58RI AR R B &, B A I 58 S B R 2 (1 e R
Wi NF 1) L3S B 5 AR ROR

80 ‘
2 %

5 N
Q- Q- Q- Q- Q- Q- Q- Q- Q-

WP (ml./1)

Figure 9. Effects of different concentrations of spinetoram on the survival rate of entomopathogenic nematodes

9. TEIRE ZEZFRE RN BHBREREERNFME

3.1.7. ZERI RHRRFFELBNFN

Z T RN B HU SR A BRI SR AN 1< 10 P, B 2 1A R MR BE I I, B U )54 I Steinernema feltiae
0619HT it Z FIAF 15 R EF S N [ P30 SIE N 3.68%, ti K3 shME N 21.2% . FL A7 FE Ny = —1.3464x
+53.5055, r=0.587.26%. LA EA bR 2 B R R A BERMEBUUE N, 52 IR R EAE
I, B R GG A B B R 0 It TSR R ] DL B g R R

3.1.8. SENE R AL B H s [ 4k R RO SN
E HL T i ) B O SR G IR R A [ 11 R, B SROE U R RE R N, B U SR 2
Steinernema feltiae 0619HT i R (A7 2R 22 R o SPIJIEBNMEN 3.11%, B RIEBNRE N 22.7%. FHE
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VA FEN: y=—1.96x +72.4964, 1=0.788.15%. L LA FArHTal . FnE dupil it £k A R B E
M, SRR B IS my, B A A8 A B T 2 1A 5 R) g A [ DL B e A AR
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Figure 10. Effects of different concentrations of carbendazim on the survival rate of entomopathogenic nematodes
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Figure 11. Effects of different concentrations of flonicamid on the survival rate of entomopathogenic nematodes
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3.1.9. FEHR - MR B HKELZHOFI

TR « SRR Mo B HOs JR 2 R s an 1< 12 P, Bl RR DR - SURR MR BE g in, B g s 2 e
Steinernema feltiae 0619HT i R IAFIG R T . ~PYJURBNEN 2.84%, ORISR N 23.4%. H A
A FEN: y=-2.2327x+72.7055, r=0.933.39%. JEiLLL_ T ars: FEIR o FUR M 2k HUA B E
SEAERT, 52k R PR FE AN B var, SRR R 0 {8 P 2 1 A At S ) B B T DA IR 1) e e R

Atk

80

[=2]
(=]
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20
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Figure 12. Effects of different concentrations of cymoxanil-cyazofamid on the survival rate of entomopathogenic nematodes

12. FELIRETFENK - BN B RERE&REFERNIIE

Jife y = a + b¥x
% THIG R
pEH X 1/ei™2)
R 99.5937 + 2.33583
S -4.55725 + 0.52557
i R 5. 32668

100 Pearson’ s T -0. 94504
RF-77 (COD) 0. 8931
LEIR S 0.88122
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Figure 13. Effects of different concentrations of beta-cypermethrin on the survival rate of entomopathogenic nematodes
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3.1.10. SHEE T B HRELHRFMW

e R RS IR AT B B SR 2 s i ] 13 B, B S AR B IR B RS I, R U R A R
Steinernema feltiae 0619HT fh RIAFIERFFLL N, H NRIEEE K. “FEENMERN 4.21%, RKEE
FEN 40%. FLEATTFEAN: vy =—4.55725x + 99.5937, r=0.881.22%. @it L EHrarsn. maE iR s
WP A RMEAUER, SERRAMIREANTIE &, B S G S N 2 B0 P9 (10 it 3R B B (A LA
LB AR
3.2. HIWIFE T 53 B RRIR L Steinernema feltiae 0619HT BTN
3.2.1. AERIE, AETFREFETRERRFELBNSH

SEIGEE SRR, FEEIURER R F3EI0, AT 5 om L3 B HUR R 2R B Steinernema feltiae 0619HT iy

RIHEVRHE ST 10 cm f1 15 em A4 3, U0 B HURIEZ R Steinernema feltiae 0619HT i
RE M TAEFAAERER I8P E 3),

Table 3. Nematode quantities at different depths and different sampling times
7 3. AT E A EIRER & HBE

I AR B fem 24 36 48
5 20,712 +417 17,311 +237 13,367 + 349
10 4,093 + 321 5,602 +315 9,000 + 212
15 114£72 1,393 + 309 2,848 =263

3.2.2. EAELTRREFETSHEFHE B RKREL RN

FHSRIG AT AT, FEAN A L IBR FE AR T iy U RS e X B U R 4 L Steinernema feltiae 0619HT i 5
VR E SR M TS IRAAAE , (R 500 2 U 2 BE SR ek 55 s LI 55 BCRE IS [R] (1) 38 0, 2 Hh 1) 3 40 A1 4
EBASRBMATNTAHP LR EE S MEEES B AT Sem HIEP L HPEEHE
T 10 em AT 15 em AbP)ZR e . Ul P AR SEI0 = TR AR TUH 25 000 4R R se e AN Al R, (5 RR I — 2P
TRICAE LRI T 25700 2 S 52, A R B R A b 20 BT 24557510 2 U2 (5 4)

Table 4. Nematode quantities at different depths and different sampling times after beta-cypermethrin treatment

* 4. EASHESFNELERESRBMEREAERE TR E

HURE [H)/h e 24 36 48
5 18,716 + 156 15,078 +323 11,317 +277
10 3,575 +230 4,022 +327 9,080 + 355
15 109 + 62 1,001 + 167 2,450 + 226

3.2.3. AAFELRREIFE T AR R R RRREZHARMm

FHSLEG A 1, AEAS R 38R BE IR BT Rl 24 1A 256 B2 s 4 1L Steinernema feltiae 0619HT i R4
BB SRAFAE, (H 255000 22 de (RS2 M) W S ko5, I LG 28 H fy 5 00 475 0K 1 v R S U AR T R 2
(RIREHE o [RIRE, [t BOREIRT [A] RT3 0, 2 iR 3 B 20 A B i 35 5 RS I 24 79 1 2 1 2 r 2 ) 10
M EEH—, FEFALT Sem TEPA RS ENE T 10cm Ml 15em M fitiE. FH4
5322 =¥ 5).
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Table 5. Nematode quantities at different depths and different sampling times after abamectin treatment

5. EAMERRAEEENFBENEAREIRE TERKE

RE/cm
\ 24 36 48
HURE B 1) /h
5 16,047 + 323 12,812 + 288 10,495 + 274
10 3,111+ 177 4,078 + 195 8,709 + 215
15 94 +33 946 + 152 1,891 + 294

4. B4

R 227 5751 00) e HUAF-376 28 () 5 ) SIS PP A9 258 o A g e, A SR 10 o 24 700 A 2 de (B HU
JR 4 1 Steinernema feltiae 0619HT fi RMFAEA R . iR 240 . BRER Ho0t 42 75 22 00 B 2
s, UL ERM; ZHA. CEZREER, R, WEEB . e EE . FEIR-FUREME
e RS TR S B A TR 3 A A R OB, e e AR SRS TR B A B 30T 2 HUAE T 2R R S e
it 40%, FEIRFHIS RS VE R T AR SR 2GR BE, B2k dR e 2 B T s . BEFUR I, B
I )L HL Steinernema feltiae 0619HT & R 5 LT BB KB MIAL =R SR 25 0T LUR A, (EAIAA/E A 52
L8 b S S R A A IE 5 R 24500) B s J 4 R B A7 IR e A AE AN R [17]-[21] AnEs £ m 5 A Bl
MRS AR HU AN B2 s JR 48 s B B B BB R [22]. Rk, FERHT AR SR 2 SRR S AN A 5 & B R
T3 Jir 2% FRUTR FH AT 7 B AT VP AR A 1 o DRI 2k H 5 3% 7R FH I A T S o B TR, T A 50E ik
2 e R A FE A SRR R Bk o

AR AE T e BRI v 24 700 2 B A7V 2R IR 5200 S50 P A 508 7 Al 8, R 5L ZE . Steinernema fel-
tiae 0619HT /i R 2 H0a T L3R  HAEKIR BT 4R 5 Hh 24 770 2k Uiy s 5 76 L e PR S R 2455510 4 e
PIFCMAE RN ZE S, R UGHAT /KIAEE N 24 77) 5 28t (WA A 1t S0 56 5 283t — 2D kAT LI B N2 7] 52k
QORI AH A PESEYS,  JF DA T 2470 5 2 HUM ARV e 45 I 9 25 AT 2450 15 48 H VR 5 T T8
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