PREER AR 2023, 45 (1) 277 -284 http: //hjkexb. alljournals. net
Journal of Environmental Entomology doi: 10.3969/j. issn. 1674 - 0858. 2023. 01. 30

BRI, IR, WA, AR, JTU, IME, BV, Rk, #ERE, . R HURIRE RBIA AR RN R BRI (1],

iR, 2023, 45 (1) 277 -284.

2 o 5 4 A T S M B R R AR LR 5

AEEY” X AN, ¥ A, £AF, 7 A, B E,
FILAT, RARE, HmE%, F A

3. IRARCEBSS TR, ARGV SEEMHESLRE, JCRE AP SRHALLEE, M 5102605
4. MIFRE, KHE 300071)

HE. /INHEE Agrotis ipsilon JEMNEL Nicotiana tabacum AW FHE UM F R ME A EMWMEA =, 0FHHE
AP AR E RO (W . RZY) BRI RSB EROR , RS AT I R F LRI B, A RAIE S
FRETHURRFELE (EPN) Steinernema carpocapsae All MR FIALZF 25 FIBRE (IRFHER) AbH, BA
2 A REE L (BEnIER . NTEIER) D2 RgRcsm (e 1, 2) HE, WAERREE MR 2N
W IRAEEICT R, PN EWZN . BRI R L R ROCR . ZRERY, B R SATERIEN, ¥
A4 d B ZGAE PR RE W B UM RGBT, BRI ROHERS , Pr A AL BRI 2 B AR T R 3% BTt Bl
BRITEOLT , EPN + 3 1 FIFECRIE TR 7 d V5 H BB RERCR ; LSRRI B A A B B — 2 R AL
R, BCANEZY, WIBCRESS, 4 di, MREYEG FHE AR RARIL 0.83% £0.008% (fLHEE AR + B AR R L)
NTEFER RS, %Ak 10 d INACE EPN, EPN + {2 MECRIET R BAREROR . 2250, &
PERIA SR B RCRTC 3 ok [T EPN B, Ao Eifiies A BB RERCE, 5 N T EFEE2ERA
B, Bak4 dif, EPN + 3 1 Bl EPN BB R RCR , A& REs iRl /NX S EPN /N X IC 2 2%
25, LR LRTIR, EPN ByIEC G AN LR AR IR, AT R M il /s o 2 X MR v fe S AR U
FATRGE TR PR T RS

KPR MR NI R; BAURREL A B T IR A28

RESES. XERARIRED: A MXEHS: 1674 -0858 (2023) 01 -0277 -08

Optimisation of entomopathogenic nematode technology for the control of

Agrotis ipsilon in tobacco

GU Xing-Huil* , WANG Jie**" , CAO Li’, CUI Yong—Hel , FANG Ming4 , SUN Jie*, LI Jiang-Zhoul* :
XU Cheng-Ti*, HAN Ri-Chou’, TANG Rui’** (1. Yuxi Branch of Yunnan Tobacco Company,
Engineering Center for Biological Control of Diseases and Pests in Tobacco Industry, Yuxi 653100,
Yunnan Province, China; 2. Academy of Animal Husbandry and Veterinary Sciences, Qinghai University,

Xining 810016, China; 3. Guangdong Key Laboratory of Animal Conservation and Resource Utilization,

I

(1. ZHAMEAF EENTAF, WA REAEY PG TR G, a8 ER 6531005 2. HilERKFEKCEERABE, 79T 8100165

SGTH b E R A A 2020 4F BT R H L BT (110202001034 (1S-03)) 5 HE M B 2 Rl = A 2 R R R

(2020530000241010) ; J~ A48 TSGR E (2020B020224002, 2020B1111580001)

*HFEE Y. AEE, @, 1983 4, WAL E AN, Wit SRALIN, WEE T A E R AY i, E - mail: guxinghui @

163. com; EA, 5, 1996 44, HffLFA, W54, SF5E AR, E - mail. 459288401@ qq. com

** JLEIEIRAE R Author for correspondence: ZEVTHF, 1t WFFE 5 [ MR ERG HER A, E - mail; 25032719@ qq. com; FEE, 4, BhEg

R0, BRI R AT 2%, E - mail; tangr@ giz. gd. cn
Wik H ] Received; 2021 —08 —09; %52 H #l] Accepted; 2021 —09 —07



278 8 B 244 Journal of Environmental Entomology 45 5

Guangdong Public Laboratory of Wild Animal Conservation and Utilization, Institute of Zoology,
Guangdong Academy of Sciences, Guangzhou 510260, China; 4. Nankai University, Tianjin 300071,
China)

Abstract; Agrotis ipsilon is a major root-cutting pest of Nicotiana tabacum seedlings and is a serious threat
to tobacco production. In order to identify biological/ecological control technologies that meet the
requirements of pesticide reduction in tobacco production and to develop an IPM model suitable for
dissemination, this study was conducted in Huanning County, Yuxi, Yunnan Province. Entomopathogenic
nematode (EPN) Steinernema carpocapsae All powder and the chemical deltamethrin treatment, together
with two larval feeding lure methods ( traditional and artificial ) and two pesticide adjuvants (Ji-Jian 1 and
2) were used to investigate the mortality of seedlings after transplanting in order to evaluate the protective
effect of EPN agent, luring and adjuvant on seedlings. The results showed that all treatments significantly
reduced seedling mortality at 4 d of transplanting, regardless of the presence or absence of food attractants,
and that the mortality rate of all treatments increased significantly with increasing transplanting date. The
traditional food lure with sweet-vinegar solution had certain effect and was most effective in the early stage
of application, with a minimum damage rate of 0. 83% +0. 008 (in combination with EPN). The artificial
food attractant had the best persistence and was still effective at 10 d after transplanting when combined
with EPN, EPN + Ji-Jian 2 and deltamethrin. When chemicals were applied, the food attractant itself did
not contribute significantly to seedling retention. When EPN was used, the traditional food bait had a
significant retention effect compared to the blank, but no difference was seen between it and the artificial
food attractant. At 4 d of transplanting, EPN + Ji-Jian 1 was significantly more effective than EPN alone,
and no significant differences thereafter. In conclusion, EPN powder, together with artificial food
attractants and Ji-Jian adjuvants, could suppress the damage of cutworms to tobacco seedlings in the long
term, providing an effective reference for the integration of a green ecological management model for
tobacco.
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Fig. 1  Results of the survey on the mortality of tobacco seedlings in the atiractant-free treatment plots
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TOREA BEET (GLM I Tukey HSD), Hh™ | P<0.05;"", P<0.01;""", P<0.001;" """, P<0.0001, i34k
FR + trifER (+SE), T EI[E, Note: Entomopathogenic nematode ( EPN) was S. carpocapsae All powder. Adjuvant 1

(ADDO1) was “Ji-Jian” disease-resistant and reducing agent. Adjuvant 2 ( ADD02) was “Ji-Jian” pesticide reduced application

soil remediation agent. Chemical agent ( CHEM ) was 25 g/ deltamethrin oil. Different lowercase letters indicated significant

differences in tobacco seedling mortality ( GLM and Tukey HSD) among treatments under the same transplanting days ( DAT: Day

after transplant). * indicated that there was a significant difference in the mortality of tobacco seedlings during different transplanting

days under the same treatment ( GLM and Tukey HSD), *, P < 0.05; **, P<0.01; """, P<0.001; “*"*, P <0.0001.

Exror bars indicated + standard error of means ( +SE). Same below.
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Fig. 2 Results of the survey on the mortality of tobacco seedlings in the conventional atiractant trapping plots
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Fig. 3 Results of the survey on the mortality of tobacco seedlings in theartificial attractant trapping plots
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Fig. 4 Assessment of the effectiveness of food attractants and auxiliaries in preserving seedling
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Note: (A) Comparison of the average seedling preservation effects of different food attractants during the entire test period. The
middle line in the violin chart indicated the median. The dotted lines on both sides indicated the quartiles. The column width
represented the data distribution. The asterisk indicated that the mortality of tobacco seedlings had a significant difference
between food attractant treatments ( GLM and Tukey HSD). (B) Evaluation of the influence of adjuvants combined with
biological pesticides on seedling preservation effects. ~ indicating that the mortality of tobacco seedlings under the same

transplanting date was significantly different when EPN was added with adjuvants compared with EPN alone (Student’s ¢ test).
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