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Screening for the release conditions of Dastarcus
helophoroides to control Monochamus alternatus
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Abstract; [Objective) The study was to obtain the optimization conditions of releasing Dastarcus helo-
phoroides against Monochamus alternatus. [Method) With parasitism rate as an indicator,L;; (4°)of the or-
thogonal test design was used to obtain the optimization conditions of releasing D. helophoroides to analyze
adults release density by selecting the density of adults and eggs,time and method factors(each factor set
four levels) ,and verify the optimal conditions. [Result] Results showed that the influence of various fac-
tors on parasitism was in the order of :adult release time>>adult release density™>egg release time>egg re-
lease density>adult release method. The optimal release condirion of adult was releasing D. helophoroides
in the ratio of 1 ¢ 1(adult : entrance hole) on early march by the uniform release method. The optimal re-
lease density of egg was 40 ¢ 1 (egg : entrance hole),and the optimal egg release time was early May.
[Conclusion] The release conditions were optimized, under in these conditions, the parasitism of D. helo-
phoroides against M. alternatus parasitism rate can achieve 87. 17 %.
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WA 26 9 O S 26 WU Bursaphelonchus xylo-
philus) I 3o [E A8 B 04 B K PE g L TR 4 K 4
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1.2 REHE

L2.1 X & BB ETETICX g
BUAMIRE B 2 M X B R R T AN, A 5~ 15
AR 4~T7 m, {5 6~14 cm, BRI 0. 5~
0. 8, BFAF DI K 2F B b 2 HUM 15 3 A A RS SE T
YR 10 % o BERCAE SR AT H 1 it 56 b B 1) 5 g L 3¢
JEZy 457, 4K %) 100 m,

1.2.2 ERXBGREERKE KFFRRAH L
(49) TE 22100 B T 15 8l R Tl % B B i O vk
TR TR B[] % BT R 3 %% B RE TR (] 5 R 4 KL DA
VERE AR R A 5 E . & 5K 21T R AL
fEAb s, FEAL B E R 3 K BAEE A 16 443
HECT, ~TOM R R WE 1. BT %
o, B AL B R B 43 1 9 A~ XS Rl AL il B A
HEAT R B0 % M AR 28 R B 1) — 3 R A7 R
B350 3 BV 5 3 50 43 HOLE R BEHE I s 0 AR 4Rk R
ok Ha T B X R R T AR B I

1.1
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Table 1 Factors influencing release conditions of D. helophoroides and the levels

L b B2 I 8% Tilr 8% i
L B L P L B Ll B S 0 e B B 1
- OB A s g fLD : ) CBR = BEFL ]
IK . Adult release Adult release . Egg release
Adult release density . Egg release density .
Level means time time
(Adult ¢ entrance hole) N (Egg : entrance hole) N
B C E
A D
1 0.25:1 FEHLEE Random means 2009-03-01 10: 1 2009-03-01
2 0.5:1 Pl 3% Unilateral means 2009-04-01 201 2009-04-01
3 1:1 4] Uniform means 2009-05-01 40+ 1 2009-05-01
4 1.5+ 1 *if ff1 2k 7% Diagonal means 2009-05-15 80 : 1 2009-05-15

1.2.3 RAFTEHEHRAFAZAEL KBHMEX
A e E R B A T HE LY 2 m KR B, Y
Y 2 L VA S B SR SR R B G T s 3 5T HE IO
KT AR B, R HE i — 8 Le o] (3 1) Bl A6 48 3
F OB OB OB, TR 8 H Bk W L 55, DL B
AT AR Y P HE K A B SR Ak Bk T . R TR
BB 25 B0 R G5 il o B T B AT A T TE R B

b R R AR R AR B EE T B A BT BT AR BE
TG A 0 AR R A I A AR 1 O
L3 HiESH

K H] SPSS A 16. 0 A X 3 46 % s 2 17 58
oA R B BB A2 M 22 1 x5 R AT
SSR & E LKL .
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2.1

2 AR 1) KNIy C>A>E>D>B;
BAEBR SR A B, C D E, L BIZE 3 H W15 4 Fs i
KA e LR B AL 7 B BOAE 9% 25 H R 1.5 3k L 7
5 H oA BEAS PG R A i LB B AE G0 AF HH B 80
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Table 2 Orthogonal design table and results on the best release conditions of D. helophoroides
[H & Factor
b 50 PURRREL  mmEHONE RS o 5 e o/ %
Treatment Adult release density Adult release AdulF release Egg release density Egg 'release A\T?Fage
(Adult ¢ entrance hole) means llr?e (Egg : entrance hole) time parasitic rate
A B C D E
Th 1 1 1 1 1 24.3141.92
Ty 1 2 2 2 2 14.89+0. 50
Tis 1 3 3 3 3 28.2340.83
T 1 4 4 4 4 10.65+2.73
To 2 1 2 3 4 19.92+1.17
Ta 2 2 1 4 3 31.8140.70
Ty 2 3 4 1 2 9.33+1.52
Toy 2 4 3 2 1 23.1040. 31
Ta 3 1 3 4 2 20.9146.97
Tsy 3 2 4 3 1 41.1141.11
Ty 3 3 1 2 4 65.2740. 36
Tsy 3 4 2 1 3 48.96+5. 26
Ty 4 1 4 2 3 17.74=£6.79
Ty 4 2 3 1 4 7.10+£5.88
Tys 4 3 2 4 1 43.74+4.03
Ty 4 4 1 3 2 70.85+3. 80
K, 78.08 82. 88 192. 23 89.7 132. 25
K 84.15 94.9 127.5 120. 99 115. 98
K; 176. 24 146. 56 79. 34 160. 11 126.74
K. 139. 43 153. 56 78.83 107.1 102. 94
ki 19.52 33.06 48. 06 22.43 20.72
ks 21.04 28.99 31. 88 30. 25 23.72
ks 44. 06 31. 68 19. 83 40.03 36. 64
ky 34. 86 25.73 19. 71 26.78 38. 39
R; 24. 54 7.33 28.35 17.6 17.67

T K AURE R K NP2 A A M s &y AOR K B FIME . Ry SRR B 22  BIVA% oK S X 1z 59 3 60 48 4 T 349 B ) e KB 5 B /IMEL 2

Note: K; is the sum of average parasitic rate of the i level of different factors,and &; represents the average of K;. R; is range,namely, the

value is maximum reduction minimum between the corresponding test index level of the average.

2.2 RATPARERHFGEIXBHNAESN
#* 3 RULIHNFE AB.C.DE ANIE K[| /Y 2
Az AR 25 S K 1k B B 3E K F (P<20. 05) o B H il %
JRCE L R TT 18 R T 1] K B 6 R T R
JIIEXT A A R A R s AR F R A DR
WA AR B RN C>A>E>D>B,
5 22 53 T 45 R A — B
2.3 RATRARERMFHGETKBEKFEEHN
ZERER

Jr 2200 M 5 AR 4 I8 B IR 3 K

PEATZE LR LN e R A AR F. R4 R

WIS RO BE ) A VA B A VA 2R
F BURBEHOT A By 5B, 28 W 3 5 R
mhE GG 5 GG M ERREE.HC 5 G
AR E. WECEE DD, 5 Dy Dy &, D,
5 D, [8) 22 5 B0 3 IR ) ELE, 5 EE,
) B 28 S W S 25 . TR I L 22 L A0 A Y R I AE K
A WL G SRS TE 3 T WIS A AR R A i
FLoR R BEMIL vk w24 50 35 R AL 280 28 W L 1 3k ul
L5k 1E 5 AREE 5 A A& 8 K A4 ik £L
FEMAE G AT H BN 40 Ri ok 80 i,
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Table 3 Analysis of variance table of each composition on the best release conditions of D. elophoroides
V23 i 25 °F- 75 F A B - 34 fh 2 )
. roos 7 F g M
Source of Sum of square of Degrees of -5 A . o
o o F value Significant
variation deviations freedom Mean square
B ORI B OB A s LD
Adult release density 3291.042 3 1097.014 43.048 P<0. 05
(Adult ¢ entrance hole) A
SN
R 1T ik 250. 801 3 83.6 3.281 P<0.05
Adult release means B
PORIN
L EURE RIS [ . < 4 310. 666 3 1 436. 889 56. 385 P<C0. 05
Adult release time C
R Rl 2% BE (B ¢ g fLD
Egg release density 1 346. 384 3 448.795 17.611 P<C0.05
(Egg : entrance hole) D
B i
B L1 ] 1919. 207 3 639. 736 25.104 P<C0. 05

Egg release time E

B 22 R =0. 965 GRG0 227 J5 f1=0. 931),

Note:Sum of square of deviations=0. 965(Adjusted Sum of square of deviations=0. 931).

x4

LATRRERRFGEIKER 5 M

MEAZZKFHEREEEKRI (SSR test)

Table 4 Multiple comparison in four factors with the method of Duncan (SSR test)

on the best release conditions of D. helophoroides

FH %/ % Average parasitic rate

S R i

B R I

¥ N 1t B Y ot I 5 i i
K Gt + B AL ﬁﬁ;ﬂlhnﬂcﬁ{f L ) (BB L) O I
Level : . dult release Adult release i . Egg release

Adult release density ) G Egg release density I
(Adult ¢ entrance hole) means ime (Egg * entrance hole) tme
B C E
A D

1 20.3247.05 aA 32.09413.53 aA 47.76420. 27 aA 23.33416.68 aA 21.7442.36 aA

2 22.04748.04 aA 29.89+11.02 abAB 30.98+14.69 bB 29.35420. 43 bB 22.52413.4 aA

3 43.07415.95 bB 30. 68412, 78 acAC 20.83+7.78 cC 39.054+19. 33 cC 36.67+15.06 bB

4 47.86419.68 bB 24,7349.09 bBC 19.91+£12.76 cC 41.38414.33 cC 38.59+17.28 bB

W B AR AN TR /NS RTR B 2 B 43 5l 3R 26 5 B 3 (P<<0. 05) FlAR 1 3 (P<<0. 01)

Note:In the same row,means with different lowercase letters are significant differences (P<Z0. 05) ,means with different capital letters are

very significant differences (P<C0.01).
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