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Screening Test on Optimal Release Rate of Trichogramma for Controlling

Maize Pests at Ear Stage Using Plant Protection UAVs
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Abstract; To explore the most cost—effective release rate of Trichogramma using plant protection UAVs for
controlling pests at the maize ear stage, screening tests were conducted in Linwei District based on previous stud-
ies, with three total release rates over two releases per 667 m”>; 12 000, 20 000, and 32 000 wasps. The results
showed that the control efficacy increased with the total number of released wasps, indicating a positive correla-
tion. The control efficacy of the total release rates of 20 000 and 32 000 wasps per 667 m” over two releases was
significantly higher than that of the 12 000—wasp release rate and the chemical pesticide treatment during the
same period, reaching more than 61.97%. The total release rates of 20 000 and 32 000 wasps per 667 m” over
two releases achieved relatively better yield—increasing effects, with yield increase rates exceeding 7. 32%, and
the yield results further confirmed the control efficacy. The input cost per 667 m” was proportional to the yield

benefit; the total release rates of 20,000 and 32 000 wasps per 667 m” over two releases produced relatively
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higher net yield—increase benefits, exceeding 76. 71 yuan per 667 m’. In summary, releasing a total of more

than 20 000 wasps per 667 m” over two releases can effectively control major maize pests at the ear stage, inclu-

ding Ostrinia furnacalis and Helicoverpa armigera. Considering control efficacy, yield—increasing benefit, and

farmers’ acceptance of the input cost per 667 m”, it is recommended that a total of more than 20 000 wasps per

667 m” over two releases be used in production to control maize pests at the ear stage, with 10 000 wasps per 667

m’ released each time. The first release should be conducted 5~8 d after the initial peak period of adults trapped

by light traps or sex pheromone traps, or when egg masses are first detected, and the second release should be

conducted after an interval of 5~7 d.

Key words: Trichogramma dendrolimi; Release rate; Plant protection UAV; Maize pests at the ear stage;

Control efficacy

T T X B R E A A AR 3,33
hm? | K H H S 300 32 20 3G S 9 R K I (LA
TRIAREOKEE ) AR R Ak R b B R
W RN R BE I &5 , — ML AE A 1L I 18 3 102k KT
F YT, B A EORREIAE R R A K
R\ T3 22 T It Ak 2= A 25 B (ELB Ak
RS EARST,

IR e Ay B B 1) R RS M, 2 i A B 435
WFFEIF AL N FHY R | 7 3R A5 R A e 1y
AR, S TR E AR PR E U AR W B R A R BT
R R R R e i 3 b 3R T M e o R (1)
SR E A 75N T HUOE PN 2 HR A BTE Ak Sl 4
HUGAWIHCE 3 0PN E IR BT, A B0E AET
M ) R g R E B R
FH AR R e B 3 3 R TR B R, AR R AN
R AR B Bl 3 T R T A GEE 5 400 T hm®

Fiti 5 e I ol AR e B R FIATL £ e A B KBl 2 AR
B H T B R R A A OR TC AL S B E Rk A%
PO IR e e 1R TR B R 1A] | sk Sk Bl 45, 7 X
HR, MI,2024 IR X TF R T A O TC A LR L
I HIR 86 e 228 5 A 2080 1R T e T U, 4 K A
13 DA IR AR ORI N 3=, 3Bl =AM AL R
A BN, BB IR AR EOKEE, 4 667
m’ O 1.5 73k, o 2 WL, BB —1k 0.7 13k,
55 U 0. 8 T3k ME AR TC AMLERIII R 2 WK
IRHIR B 7 v AR KI5 1 IR 6 1~/667 m”
(1.2 J13k/667 m*) 56 2 IR HL 4 /667 m*(0. 8
Ji3k/667 m*) , B 5k 3 = AL B AL B AR 4
FRIX SR O, 45 A BT AWF ST, i B 5 R A
S 230 R[] DX R S R B 1 1Y) 3 ke s B 1,
PLH B 2= 25500 Bl ia A B v B PR 2 TR XA A TG
LR A IR e B ¥ 5 M) B 20 5 8 S A T M i

AR ) 5 OR RN PR A % (8 B A R 4R I
2%,

I HRE

1.1 iR EE e

TR A TR VY 44 T B T I DB R
AR R IEAR Y FORRIE I, FoR SRR R
T 99, WA R /NG 1L L HAE S ANEE - KA
B, TR R, SR R AR, AR 25 AR
B3, FRUE A8 45 35 U AR A i
K,
1.2 RIEHR

P M 7R HIR 0 (55 PR A A A T 5 0 Rl i 55
ABRAT]) (200 g/ L G H A P e 2 17 790 (5%
MHEBRAT]) 2. 5% = 80 A TR BR L7 (Y
W EIEYRE R A IR AT
1.3 REFHZE
1.3.1 X%+ KB EIE 40 hm’, % 5
B(FR ) M3 RER , Kl T60 FH IR TS AL
PRI BR | e TR — fs o ke 1) P ) M 1 b, 2 6 5 B
TR BRI S5 W ik 06, i i s 3 d TSR T
TCHEWE . 2024 4 8 H 3 H H HIL 257 Ak 2 [X i FH 7Y
SRR K P150 BIAR PR TC AL IEAT 24 590 W8 7 4L,
667 m* 7K 3 L, 25 FO0 B IX, R B ol IR e
WANHEAT 25 70 B 36, B e IXRTBE 25 X5 000 m
15
1.3.2 zdential  LUAT S M55 A0 H () O 2 ) 4
3 F gy A0 K H R AT I AT
B FA 1K A A I b B BB S A
BB 5 P M . A R AR IR M RV X, iR
B RORIEMEAR A, B A AR A 1R,
IR R B A B I R, RV A s R G



64 BTG A Bl2F 2026 4R 72 #4655 1)
FEI ) B0 00 s Yl oK ML A 3~5  BUREI)S 5~ 8d 25— Wi, falbw 5~7d 55 Ik
Yo YR L 5 mHURE RE AT 20 BR DR R il
KR DR EEL, ZIROP e, RIAT g kT35 sl 15 Bl
=1 REET
P4 K3 Tk FA B s & 42/hm’
) 667 m® A 1.2 Tk, 2 KREK, KATIR A To/s , Ak B 4s/ A, .
R 0.6 77 k(3 A¥ERR) AT Sm ’
5 5667 m® A2 Tk a2 KB, AT 8. 9m/s, WAk E 25/ A, s
R T k(5 ANER) KATHESE 7. 5m '
; 5 667 m* 3 ¥ 3.2 Tk, 2 KA, AT 5. 6m/s, EAIRFE 28/ 4, s
R 1.6 T k(8 MNEERR) KATHE I 7. Sm ’
A # 667 m’200g/L . £ X ¥ B A SC10mL + , L33
2.5% FH A RAAFE MEIOmL, "% % 1 K '
5 =G 3R / 0.67

WSR2 W . KT 37 B oK IR pl it — R
IS S S P T A M A R B B
7 H 16 H,J5HE8d J5 55 1 YOk, lalf% 7d %6 2 &

M B — U] Ry 2024 4E 7 H 24 H L ER 2
YRR TR R 7 A 31 H, H ] & BE ORIt [a] S 7
A 25 H, g H RSB 2,

x2 MELHARSER

B 21 B/ C

Faxtin E

: HiEER &
(A-8) FAK A& 3 /%
7-24 22 34 28 83 B, RR2 R
7-31 25 33 29 41 25, AN 2%

1.3.3 ¥z SRIRIEERAAE b Rpigsk =0. 2
J7 3k W RN IEBRA 1A 055 H DR, #5747
SRR G FE e Py R R AT 7 18], 490 s e o L P
M5 m, HF 667 m® 4% HEAS [F] 4b BHEL R B ik 4 BR AL
O 1B 667 m® BB 3 A4S, dbHE 2
667 m® FERBEIA 5 A, Ab 2 3 15 667 m® R
AL 8
1.4 PFEHZE

9 H 12 H X4 AbH X FF J i A | AR AL PR
AR S SRR A, A5 A A 20 £,
RN I 100 BR, P84 1T SR 0 MRER Bl MR
B, BRE R AT IO 3 T AR AT AR L A OB,
o R R 1 174 H e BRI A S S PR E
By EC 28, T B g (B S T S 4l R ek
i RN 1Skl AR b ki HORAS fin
eI AR A R R BT IA RO

(D) BEER(%)= (PEB BIHAED) x100

(2) BiARCR IR 2 (% ) = (25 AN HRIX 8
R FR X E R ) /25 T IR IX PR ) x 100

(3) ERTE R PHABOR R 3 (%) = (25 FIX)
TR DX MR T OB A0 PR IXCE BR TS HUE) /25 X IR
X E AR HUEL) x 100

(4) FYIBIARBOR (%) = (ZEFFHCE BRIBUE %
BITERICR + A e 7 R 8 7 ¥ 8OR + AR T LU
RFPHARCR) /3
1.5 SEdrim=

Wk it iz BB AE B SR 0. 67 hm® (14 TH R
W= | RS AR, 667 m® =i, A 13%
PKETT Y 667 m® P, LA AL B HG AR
B B ROR (%)= (REFRIX 667 m? 725 (4]
HEIX 667 m® =) /25 R B IX i =5 x 100



BULL, 45 AR PR IC A HUBE IR IR 36 B 3 T R ) 3 PR

T A 36 7 1 1

=

65

1.6 HESH

Fi A E 85K 1 Excel F1 SPSS16. 0 X 54 24 7
Wb H Gy B, 45 Ak B ] 4 {H 2% 5 F One — Way -
ANO-VA #EA743#7 .

2 HREM

FRIEFIRSE HAEFRPRHEEER
AR A B BTG BOR A SR (R 3) AT

2.1

AT, A AL FOREE 55 3k RS L 37 ks &S O R
TR 47 Sk MRS L 23 Sk S FIXHIRIX oK
IR % B RO L, B ) ORI AR ok, &S A
Xof B X ORI &y S0 2 R AR AR HU 2 5, IR
i A R P A B L A ARAE T2
B E I T DX s AR e 222 L 6 K M ) 54 ok
BB 7 e

x3 FEMEEXERTELE R HEREHR

E A

Barik o gy OO Ehis Rk TRE AR
R e FHRBT ww KBk THEER Al kT kit k
A A S HER OBk HEBA/% B /%

T e ERE MR g g

1 6  68.42 69.65 17.51 IS 8 67.14 3318 (51.026.42)b  (39.70+6.06)b
2 | 9774 5250 3771 13 8 70.00 50.45 (68.48+5.69)a (61.97 +4.54)a
3 0 100 53.37 36.79 13 4 7571 53.08 (70.83+2.60)a  (63.29+7.74)a
4 7 6316 65.03 22.98 14 17 5571 4277 (47.28+2.99)b  (42.97+7.31)b
5 18 V2R Yt S 47 23 / / / /

xR H B R R A B T AT EF L (p<0.05)
2.2 fngkik HFHRERL

9 H 12 HJRZT I % 3 T K MEREAG 5 43
il iz ik SRR, BRI X siAs
ki BB AT T Geit, R 3 T, L
Jinadk itk O3B RO AT A3 AT, A3 3 AR E 2 b
1 Ab B 4 Z5FF 9 3 bR BR324 00 S 100% |
97.74% 68. 42% .63. 16% , M FE 9k iR R 43 1)
H36.79% 37. T1% 17. 51% .22. 98% , [T ki H
W IE R 4 W 53, 08% . 50. 45% . 33. 18%
42.77% , F-FIB5 55k = EAR YR Sy - Ab 3 3> 40 2 2
SAEF 4> AR B 1, 435 63. 29% . 61. 97%
39.70% 42.97% AL H 3 Kb 2 BiRLIIAE 61.97%
DL, 5540 2 A BB AL AE 42.97% LR, Ab B
2 S54bH 3 iRk oR B A AbEE 1 S5 A 4 BRL
ERAREE AP 2 AbFE 3 SA0HE 1 AbPE 4 BERE
E2 e
2.3 Ahnkik B R

H 2 3 0] UL Ak H PS4 5 A% e s B AR
WM ACFR 3SALEE 2S5 A0 BE [ SAMFE 4 4bFE 3 AbEE 2
BRI 7E 68. 48% LA I, 75 4h 2 4~ Ab BB & 3 7
51.02% LA~ AbEE 2 SA0PE 3 Bk 22 oA B3
AhFE T SA0EE 4 B E TR B AP 2 A3 5
ALER 1 ALFE 4 B 2SS W
2.4 FELE

10 A 9 HIGR, Seliail ™= f5 |, F-#4145 667 m* 7™~

T BRI N AL 3> b 2> b 3 1> 40 B
4, 45 b P 23 SR RUAS Jin 96 36 H ST 35 57 20 B sk 2
AR e — B, 7= i 2 R — 2 P T B A
HOAbI 3 AEFE 2 667 m? B4R 54, 4lke
46. 49kg , W7 Ay GIA E] 8. 57% 7. 32% , BE 77 5L

AT (R 4) .
T4 BREFEXLE
@ Vi ¥ = R
(kg/667 m>) (kg/667 m*) /%
1 669. 21 34.27 5.40
2 681.43 46.49 7.32
3 689. 35 54. 41 8.57
4 654.38 19. 44 3.06
5 634.94 / /

2.5 WELLE

667 m” $& A BLAR 3 B AL 45 1 3K e R 5l 25 771
AL B, AbER 1 ALER 2 ABFE 3 1R 2
AHIE , B 667 m® £RIK 10 JT, B 667 m* £ A BA )
ZERA W S BR B ], 3 a5 o BT 45 R W& 5, % S
FEU e 1 0 2% o B R O . Ab B 3> 4k
FEOSADFR ISALBE 4 A0 PR 3 B AREE 667 m® AR
At (H I PR A b g, AL 2 YR AR B 1
FIALFE 4 Wt P R s AR AR, ISR S5 44T,



66 B VG £l BF2F 2026 AR5 72 555 5 1)

667 m> A AR = B EE £ IE R,

K5 EXRFERFESN

s S =% & BTN BRA B RR
(kg/667 m*) (7L/667 m*) (7T/667 m*) (L/667 m*)
1 669.21 1.579. 34 27.8 53.08
2 681.43 1 608. 17 33 76.71
3 689.35 1 626. 87 40. 8 87.61
4 654.38 1 544,34 16 29. 88
5 634. 94 1 498. 46 0 /

3 b5t

B3 2 SR e B Il e Al 186 K B 0 n ik
g S RTIBH A58 S T A DG, Mg g He 5 A5 o ik 3dk R
AT ,2 R 667 m® U B 3.2 J7 Sk PR W
T 1.2 J5 3k 5 TR 1Ak 2 2 500 09 B R, B Rk A
61.97% VL I, i 55 45 S A 2 4R % 3 R AEWIBE IR
FARXE Tk F BTG R E e A -5,
MR LT 2 YR 667 m? Ui s 3.2 7 Sk
PR XS BT HE R AR 7. 32% LA L PR R A
HE—25 EEEDE T B3 ss SR, MRLRE 45 SR ¥
667 m® FEABLAS A= B I 25 2 2 OE H Y, 2 1K 667
m® R R 3.2 TSR 3. 2 7 Sk PR AR AR A T
B BRI PR R 25 3k 76, 71 J6/667 m® DL b, A
IE,2 WK 667 m® s Bg 2 J5 Sk LA b AT R
TR E B E A (FOKRIE MR LA B
R BEPRGER REAT 667 m? $A U 1 HE 52 7R
FE2% 18 MR AR ™ b BTG ORI 3222 3 s ke
2K 667 m” i R 2 TSk DL B B 667 m® IR 1
T3 3k B — UK A ] Ry T 75 o7 i e i B 5
5~ 8d, ok A B OPH R, [R5~ 7d B R
il

ATIGEH FL2 A B 35 2%, oA S R —
A RIB IR BB T 1 W, TR = 2 IR, e by
PR A2 2GRN T 1 0k H R S ok A
HUAE TG 2R e, FE AR AL O it 22 i 2E
FF, AR AR B A AR =R ok e
WIE R B AT, DA i A O A TR 30 04 4 il
FULH A A 2= B iR OGR4l AR 47, IR v
Je BB VA RO AN AR

AR TC AAIURE O IR 16 A 0 sk A A 24 5% B
55 g REARE PTG RS W PR B AR B4 |

A BN g oe i1 7 A AT E S 2 L SR A O - N =
A B BCR R AR R AL R ek SO
I FHTC N CHLBEE IR IR A F1) T FF J KT AR GE

Bigeit, IR REE NG U F DA BRI 2553

to ESRGEE R Sk s B, AT 2 B9 6 H T

S0 R S BRI g e B e R K B R oK

gRpa R P HET N . T ORI RIAR AL S

B R AR, I H A R AR ESHS, ™

GRS LA — 20 AT R R KA 2 1SR

A ARARBERR 1 U HE TR A R, Wb A e

B BORAS 8 TR P m s

5 % X #

[1] Bk, 2%, ELE2 5§ FRFLEXBGHFAF L
ALK [T]. L @A A 2004( 1) 126-30.

[2] A+ FRESFETRLMABELSAHRL[D]. &
Fe . e Rk X 3 2006.

[3] M4, AL FRBHFRT o ARE[]]. FTEE
P is 1996(2) :78-84.

[4] BB, EA, ZF. REXFAREFLHRMHL]]].
b E AR F ], 2025,45(2) :22-25.

[5] ZE, k&M, AEE,F. FRBAF EALE R K
R AL A Hoa[J/OL]. P B A M5 FIR,
2025(6) :1 293-1 299.

[6] FA4 HFHRARE[]]. TARL,2015(8) 32

[7] A4F 20, iR0k, 4AA -F, 5. HLAR R AN R IRy 42
IR E RARMIR[]T]. FBHRFF, 2025,
45(6) :57-60.

(8] WEH BEWBF=,F.3MEMBERRATE
EREEMGHGEZR[]]. TR LA F, 2010,
14(8) ;121-123.

[9] X774, KBE, WP, 5. HARRANBZ R RE
wbpe A A R[], P EAHEKF T, 2022,
42(4) .44-47.



