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L1 WFRMmTE R LM LS

KL EERE T A o JT TR L P A B A A ES A5 (9 5 1 sl A DX T2 S | o RS 6 T R 48
2. IR RACR IO AR A RS, DN IR . AT L 5T D R el S b T H ) 4 T
NV G, EEA RS BENLGE I 5 BRI, AR AR PR L R A AL 0.2 m®, AR AU A A
1.0 m*. YRR g i 22 AN E S AR X, SRRy PR A 1 AL 1k 6 867.0 m”.

1.2 Al AwsF ARG A R A AR AGHN (HEBEABEN) #HARBEFL

12,1 s R FH AP BT F 28R

LA RL . B TFEAEE (Metarhizium. anisopliae QJMal43) JURF] (350 245500 BT - bR, B9t H4H
KA TS G A B i e 2800 85 9 R af0 TR B AR (Metarhizium. anisopliae QJMal43) , i
SRR PEEESR, IEREERT R, LA BRI AR ), M AL 2 R 25 o/ LIRS R FL I
(TEEFEHAEYRI = AR A7) .

RIH A = A R T A XK 2 MR LR PRI, 158/ X HEIR 2 032 m, 103°39. 753'E,
25°41.005'N, SA-PH S, FEHFTHLE.

TEAE L : B AWUMESEA 75 kg, N:P,05:K,0 (FiiEth) =1:1:2.5 ~3. DL 70% JERCH L, F23H
Jit; 30% AEESHIBAE, FEREARS 25 d N SL/K Uit

TR RGO . FEFIEA]S 2023 4R 1 0 22 H. SEbHgsf a4 H 1 H. BaREEN 4 H 26 H.
R RIS R 16 650 #k/hm?, F7REEE A7 120 em x50 em. 7253530 em, 345530 em, Z25590 em. LK,
4 100.

R RS S A, 3 RER, 315 AP, AXERA 67.0 m*, KI5 2N
0.1 hm’. FRITHVRAEM BFTHER, A B ABUHZYE 18.75, 37.50, 75.00 kg %R 7 & 10 241 F
/g G T ERAR P ORI B A N A, FmTaL LG 129 (R A HLAE) SAVUEIRSEIRMEAE; Ha
— BB MERRTE RS AR AT, SE AR K R 20 it F 2 b R 2 R0 A 3 AR bR B A 2 i 2 I IR (B
R

AhBE T : 10 440 1/ g Axtl, et BoR ), 244 18. 75 kg/hm?.

RRFE 2. 10 f2H0 T/ g &t FAHEHPRR, FZiE 37. 50 kg/hm®.

AhFE 3: 10 /2A1F/ g o FEHBEHIPURIT . 25 & 75. 00 kg/hm’.
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(GB/T17980. 72—2004) 139 FHMRFAIBHIABCR.  [RIAF, HLHE AR v 5 A DR () 35 O A 00, 104K
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Gr5091.96, 1.38, 0.71, 0.19 Sk/m’. 4 FiE B FZAMAGTE 30 em BHEZ L. el X 5315
W MR L2 5 (K1)

®1 HBFEEEMEX B TEREIFEMRMYERER
MR/ (k- m™)

isf ] SRAF Hb A5, PR A/ m? T ZEE/em

N R iRt i S 3 W
2020 -03 -02  HvERER 333.35 30 3.0 2.2 1.2 0.3
2020 03 -03  HyEIIiE 533.36 30 3.4 3.0 1.1 0.4
2020 -03 04  HpPEE 466. 69 30 2.6 2.4 1.3 0.3
2020 03 —05 LS 400.02 30 1.8 1.6 1.0 0.3
2020 -03 -06  Hii¥EEE 266. 68 30 1.4 1.0 0.7 0.2
2020 -03 -09  HEE R 666.70 30 5.6 4.4 1.5 0.7
2020 -03 -10 ML 600. 03 30 4.4 2.6 1.4 0.5
2020 -03 -11  HpsERER 333.35 30 2.2 1.8 0.6 0.2
2020 03 —12  HEIisE 200.01 30 1.6 1.2 0.4 0.1
2020 -03 -13  HpEE 200.01 30 0.6 0.2 0.2 0
2020 -03 —16  HyvERES 200.01 30 0.6 0.2 0.1 0
2020 -03 -17 MBS E 266. 68 30 1.0 0.8 0.3 0
2020 -03 - 18 35 200.01 30 1.2 0.6 0.4 0
2020 -03 -19  HpELRE 200.01 30 1.2 0.6 0.3 0.1
2020 -03 19 iz 400. 02 30 1.6 1.2 0.8 0
2020 -03 -23  HivERER 333.35 30 2.2 0.8 0.5 0.2
2020 -03 -24  HiEITSE 200.01 30 1.8 0.8 1.0 0.2
2020 -03 -25  HpPEEE 200.01 30 1.6 0.8 0.5 0.3
2020 -03 -26 b 200.01 30 1.2 1.6 0.5 0.2
2020 -03 -27  HpEEE 266. 68 30 2.0 1.2 1.0 0.2
2020 -03 -28 (¥ E R 200.01 30 0.8 0.6 0.4 0
2020 -03 -29  HiELRE 200.01 30 1.2 0.8 0.3 0

2.2 2 THBHBLEANHEEERILT F KB AHH

10 {27/ g A FEERPRFIAFHEORX (1 ~3) FHGHAIEX (4F4) Ffigs
FIXTREC (ALFES) TEMHEARS 5, 10, 40 d pyih % 2O T DL A S THEE Rk 2 .

AREES MRS ARG 5 d REH A ST (7.55% ) FUMARSZ 5 (11.43% ) f§B. ARG 10 d, Ab#E
5 IRIK 9. 84% | BEERER N 14.41% |, A7 AR K 16.55% . A5 40 d, AbHL S Wi %5k 10.25%
PEME R 16.28% , HHBRFH 17.66% . R 10 LA/ ¢ 4 fo LR BURLR A [l il I AL B
PRI S RO F IR IEE, BARE 40 d, WriiZEh 1.59% ~3.40% , PiEMKER 4. 15% ~6.86% , H R
WEH4.91% ~6.86% , HBEMTLILS (P=0.01); 4FH41ES ~10 d iy FF L FH LV 22T
ACFE S, (HFEETEHERS I 2B E s, BG40 d, LB 4 G RpkR (17.45% ) S50 5 TR #FHE
5, (HWEER (1.59%) FgEREN (3.04% ) WBEMRTLIS (P=0.01). A3 2 FLbRE 3 X
SR 5 R B IR BOR BT, AR JE S d Bisk sk il 83.65% Fi1 80.00% ; #Ak 5 40 d [ &% 1 RE A F
74.48% , HHEMAH] (LLEE4) MBREY (P=0.01).
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I, %, ERESEEM T ERG A EEARR HEFR

R2 FELEFEREMTEARBRSEITR

ks RE/d yos:i| Wr it 2%/ % B ERRZ % B HERE/ % i 3%/ %

LS| 2.98 0. 6™ 4.23 +1.15™ 5.68 =0.57" 62.98 +10. 05
AP 2 111 +0.61™ 1.87 +0.31* 2.29 £0. 12* 83.65 +2. 75

5 AP 3 1.17 +0. 66™ 2.29 +0. 12 3.74 +0. 63" 80. 00 + 1. 05™
AT 4 1.59 £0. 8* 1.59 £0. 80™ 10. 67 0. 99™ 86. 08 + 6. 98
Kb 5 7.55 £0. 44" 11.43 +0. 60™ 12.95 £1.07™ —
AbHE 1 3.40 £0.57* 6.10 £0. 86" 6.10 £0. 85 57.67 +5.94™
Rb3E 2 1.87 +0.31* 4.15 +0.23" 3.74 0. 63" 71.17 1. 594"

10 AbFH 3 1.59 0. 80* 4.15 £0.23" 4.49 +1.26™ 71.17 £1.59*%
Qb3 4 1.59 £0.80™ 1.59 £0. 80™ 6.06 £1.79™ 88.96 = 5. 54"
Qb s 9.84 +0.39"™ 14.41 0. 4% 16.55 £1.26™ —
Ay 1 3.40 £0.57™ 6.86 £0.36% 6.86 =0.36™ 57.87 £2.22M
Ay 2 1.87 £0.31™ 4.15 £0.23" 4.91 £0.96™ 74.48 +1.41%

40 Qb 3 1.59 £0.80™ 4.15 £0.23" 5.61 +0.94™ 74.48 £1.41™
S 4 1.59 £0. 80™ 3.04 0. 76™ 17.45 £0. 44" 81.30 =4. 67"
Qb3 5 10.25 £0. 63" 16.28 +0. 22 17.66 +1.59™ —

TE: LR I + Bk (n=172). K@ik H] Student Newman Keuls 3% (S-N-K) ZeitJ0#r, [ &R
AN FRFREZEREE (P<0.05), ARKEFRHIRERNEE (P<0.01), FEF.

2.3 26T 503 A B A TR R LMK 6 F R AT R

TE 5 MR I 73 1 25 A g A0 B XA AR T S pk s . 25 B PHC L ESE L rRmAR. R A0
R R R SER AMERIAE, BIARSEENR 3. NR3 AT LIE S, iR 1 EA0H 4 (M aR-r
Pivker (105.83 ~130.76 cm) BHE & T EAX A S (94.7 em), “FHPREIE N 23. 69 cm; {5040 H
1 ZAb3 4, MAPRCE-BZEE e S TS, (HES A, R 1 R4 kP mme (1.428.45 ~
1 665.46 cm®) W TAPES (1306. 61 cm?), -0 i B4 260. 25 em®. AbFE 1 A0 HE 4 JEAR P34
BT R IR PR S, HER AR, AH 1 F4AP4 (1.23 ~1.48 kg) PRI F & T &
B TALFE S (0.74 kg), “P-24mf i B HE i 0. 62 ke.

SERFW], TEM i AR BBORLN, S REAS [R]R BE A4 AR AR 1 R o PEAR A8 A, 150 ) S A8 i kL
FE TR PE AR AR R T, R AR i AR AR AR K T SR RS2 ).

R3 FELETHEKEBRRARZERET L
SRR BR#E/em ZElfl/em  WFZem WG em WP BV em®  ATEOT R EC T Vili/em SRR ke

AT 105.83M 9.90* 67.91 32. 64 1428. 45 16.9* 6.21" 1.23%
A2 112, 64% 10. 51 68.7 34.37 1527.39* 17. 4% 6.39* 1.30*
RETE3 124,32 10. 74 72. 84 35.45 1646. 15" 18. 6™ 6. 65 1. 42%
AP 4 130.76M 10. 64" 73.26 35.68 1 665. 46™ 19. 2 6.75M 1.48"
Qb3 5 94. 70" 9.77" 68. 38 31.26 1360. 61" 15. 6" 6. 05" 0. 74"

3 WSSt

FENHRO T 5 L B 162 R MR B R b B BEPRT, S BB AR T IR AR
PR B ZE S, IR T OB B X . R R A I T 2 R R R X R N E
HON/NE T AN AT B, BRI AR R, B0 A 30 em BRIEJE R HEP. M RIERA I & T AR B T
(Metarhizium. anisopliae QIMald3) TR A HYBURLT I8 MR/ Nt 2 e A2 e <t AR B i il 45 2R3E
W1, WM 10 {418F/ 5 4 FARBEFURGT 37. 5 kg/hm’ F175. 0 kg/hm® AN T 5 A T Ak piknit
PR R S d Bk iy 83. 65% Fi180.00% 5 F& AT 40 d B IRy 74. 48% . AEiipty] = WIERI], G fp 7ok
(BT BURLR REA 18 JE 3t & 0, FEAR M A kR, SR MR & iR s R 5500
2 TSRS, SRS T A2 KR T AT AT A BT ABOR. s a X AR AR 1 7
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FTESE AR AR BUBURLR GG MR B RIAE AR A T AN R, SREBRRIERE W T dEApRAOIR R AR, BETR
B NARR I AR 2 AERAE bR RS FIE vT AN I A LB S &, B R ARBRBUEY R, S b i e
K. ZERHRUHEBCRMAS, 10 {401/ g 40 TAR B BRI (SO #E T 3 B A B RIBRa R ,
HAFE B T F Rag PR EORESR, BRI (H. SRR MRS B I H i & e (UKL A AL
IE) 1:9 SEYULIRAGIRIEXT MM T F 700G, MR R 37. 5 ke/hm’. AAGHE— S fnsRH
YA RIRABTERIT 5, S B n] Rk e BB AR A HE ) I TR S
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Research on Green Prevention and Control Techniques for Underground

Pests of Flue-cured Tobacco in Qujing City of Yunnan Province

ZENG Rong', WU Jian', WANG Zhongkang”, ZHANG Ruojing', CAT Yongzhan',
PENG Ruigi', LIU Dongmei', QIN Shugang', ZHU Yanwen', FU Lingfang’
(1. Qujing Branch of Yunnan Tobacco Company, Qujing, Yunnan, China 655000 ;
2. School of Life Sciences, Chongqing University, Chongqing, China 400044 ;
3. Yunnan Lv Rong Biological Industry Development Co. , LTD, Kunming, Yunnan, China 650101)

Abstract: A survey was conducted on the population of underground pests in the tobacco planting area of Qujing, Yunnan. It was
determined that the main underground pests that harm tobacco are Agrotis ypsilon, Agriotes fuscicollis Miwa, Grubs, and Mole
Crickets, which are mainly distributed in the 30c¢m cultivated soil layer; Utilizing local entomogenous fungal resources, a strain of
Metarhizium anisopliae, was developed to produce a biocontrol agent: 1 billion spores/gram Meiarhizium anisopliae granules, and the
effectiveness of the control experiment was studied. The control experiment is to clarify the application of scarab green Metarhizium
granules 37.5-75. 0 kg/hm’ 1o control underground pests such as small ground tigers and fine chested golden needle beetles that mainly
harm Yunnan tobacco during the ridge and pond construction of the tobacco field. The control effects were 83. 65% and 80. 00% after
5 days of application, respectively. The control effects remained at 74. 48% after 40 days of application, achieving good control effects
on underground pests in the early stage, which is equivalent to the control effects of conventional pesticide treatment; and the
preparation of Metarhizium anisopliae has no adverse effects on the growth of tobacco seedlings, and has the effect of promoting the
growth of tobacco seedlings.

Key words: underground pest; entomogenous fungi; Metarhizium anisopliae granules; control effect
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