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Abstract: Dastarcus helophoroides is a significant parasitic natural enemy of Monochamus
alternatus that carry the Bursaphelenchus xylophilus illness. This study aims to investigate the
rearing effect of D. helophoroides with the pupae of longhorned beetles. Different numbers of D.
helophoroides 1% stage larvae were inoculated on the beetle pupae, and their developmental
duration, cocooning number, eclosion number, and offspring quality were observed in this paper.
According to the findings, in laboratory conditions, the parasitism rates of D. helophoroides larvae
on M. alternatus pupae were found to be above 80%. Significant differences were observed
between the larval stage and pupal stage. When four larvae were inoculated onto one host, both
the larval stage (11.0 days) and pupal stage (30.1 days) were longest compared to other treatments
where the larval stage lasted about 8~9 days. The pupal stage was shortened with an increase in
the number of inoculated larvae, with the shortest pupal stage lasting approximately 22.1 days.
The number of cocoons, size of the offspring, cocooning rate, eclosion rate and success rearing
rate all exhibited a trend of initially increasing and then decreasing with the addition of inoculated
numbers. Specifically, the highest cocooning number (7.3) and eclosion number (7.2) were
observed when eight larvae were inoculated per host in five treatments. Additionally, the
cocooning rate, eclosion rate and success rearing rate were highest at this inoculation density,
while the eclosion rate and success rearing rate were lowest when four parasitoid larvae were used.
Significant differences in total adult weight among the five treatments were also noted;
specifically, when six or eight larvae were inoculated, their total adult weights (0.108 g and 0.102
g respectively) exceeded those of other treatments. Conversely, the total adult weight was lowest
at an inoculation density of 12 larvae per host (0.007 g). The single adult weight decreased as the
inoculated number increased; it reached its peak at 0.031 g with an inoculation density of four
larvae per host but dropped to 0.014 g with eight larvae per host before reaching its lowest point at
0.007 g with twelve larvae per host. In general, smaller numbers of inoculated larvae resulted in
larger body sizes for the offspring adults; therefore, an optimal inoculation density for breeding
adults would be four larvae per host and the evaluation index is the single adult weight, whereas if
more adults are desired for release into the field then an optimal inoculation density would be
eight larvae per host and the evaluation index are eclosion number and success rearing rate.
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TR ZF W Dastarcus helophoroides J&$5# H 77 R, JRAMLGIEH, FHNTXHE, 4
TEGRIH, 2004 4, A E RO R £ 9T e A% S0 U S AR AR 2 A S M B 44 e ok 2 FE S
4 (B, 2007; Yangetal, 2014) . 1e457F HF R4 NIE KRB 274 iR KRR 2E
FKEREAMORMER, ERE Zom GERES, 2008) . AZREES (1985) B
T8 ) A6 98 75 FR By iR R S, 1980 4F K Bk P v B 75 AR R R & K 4 Anoplophora
glabripennis (462525 H 5] N H B 15 K B S M7 16 3 BEE K24 A, nobilis, BUSAHEBT 16 3L



Ko ZJa, ZHHEN T (1988) RIEMLLEE PRDEE 2R BRT EFR R EIE 60%.
R (1986) B FARE T 3 AR A Monochamus alternatus WAESRZTH, 25, ¥
M5 (2003) B AR A LG AT FZE SRR B AR AL JEAC A RA RS R 4 L 1¥) R 37 AR A i
79.1%. RS (2003) HALHGE 1 %S R Massicus raddei FIAERFFH, 25, B
SLTE B BERA Batocera lineolata ‘B EKLE KA Apriona swainsoni~ B R4 A. chinensis~ =~
WAL R M. saltuarius 56 F A FRIIAERG H (805, 2018 AMERMSE, 20200,
PRI TR I E gk A 2 [ 2 Al KBS R AR SRR 3 R 8, N DB AT, B
Dy AR R AR TE iR SR B BT KRR O R, 2011 #5805, 2018).
T, NTEEE A P i R BN BT R AT s, H2 5 R AR (R
S, 2015 RS, 2021 , FIHAEE MG FIELL 2 AT KRB B, 3 7 2L PR IR 7]
BRIk, 2016). LR HR B Tenebrio molitor WA FE )| B Sz il B i 20 105, L
W5 o I AR, KA R Semanotus bifasciatus 48R B A 25 4 AL 50%H1 30%
(#AEE, 2006). FIFKZZdt Zophobas atratus VE BT EIRFFALRA H, HGMAMEMEL T
B (ZEIESE, 2021, ELEEFE 1SRG, BURMroNE ., RS0 BB (FR5I,
20160, K H [ElH: F AR E I VE T A RUB e FOM BRI I R, B XU AZ R A IRl 0k 1
B e, HEXHiZ R AR A AE RIS E 83% (HHEE, 20060, Fats KA ZIEH A H R Mh 7
Tz — (FTRE, 1986), Bk, FIHRERFREEHE R, Mgk K E R, 55
sk (2016) HRIEF ARGy R B e sk ey B, H S A o0 & R340 . 16203 91
AR, BB, AEGRIESIR I LIRS (B, 2009), #H
H R A BORIE SR A R A dy, i AR AR e /), B, Eig b, MEES
HTFAE 2 B E M AR IEZR, AT LAAME R AR % 3, 755 W IT AR 7
FEAS [ o T A ) 2 2 SO AT A= R e, DA NIRRT I B B R R =% .

1 #MR57REE

1.1 SEE#H

FAHE R AR AR H 5 M A4 0 ST RN X & 8ht (27.5824° N, 106.7716°E) , {EZ87F H
51 E 1R MOl AN B 5 R B M 48 RECEE AR it o R BCE TR R AR, BT RO
APRE, IR, EE 150 SR 0.4 +£0.05 g HAERMME, %68 1 ko REEE
A, HomT. RO HO R BEBEE AN, BT 27°C, RH 60%M A TA %
TR TR, BEES WSROI, FERHLIS, IEEAT VR, VS ERAERE (RIS R
12 W GE

W BRI A P HHBEE B BAE KAk b SEBHEE (20202) I
4, 6. 8+ 10 Fl 12 Sk//NEEATHR, BAKCBRESE 30 K. SeRdEm ), MRS . 48



BB AR Ve N 27°C MAXHEEE N 60% N T AFA rh AT 8 9% . AR FLRE 75 22
— IR, R A B SE BRI SR R (8], AR 3 22 24y s 45 BRI R], gl U,
MG ORI TE], D P . E AR A G P, ST RS, R
ERE A R R (R TR, REEE) 0.0001), THESEEE (%) = (4
HOBUFEEFRED <1005 PEE (%) = CRMGEUZAEEED <1005 R (%) = CRBU/ZER
O x100; AR (%) = (WHFEHNMEVEZEHD <100 ML fE=L H /T OE%.
1.3 #iEALE

AP R T ARGk AT IR AAME R 2 I 7 A2 %6 F Fisher’s A5k 30 /A 2 5 . ANF
BB AR B MR RIS, g d . . Aaci Pk, SEEM
PG MR A T E R RS, £ E HEECR I Tukey HSD 5. 4580 PIU AT ETH
L W2 R B2 R R IES A, BEE EAH T ER IR . BdRESit A SPSS
20 58

2 HERS55th

2.1 TERFRIMNIBERFENFTEER
FNEMAEG AT T 1 BRI AR R A, AR ST 80% (R 1D, AR
BNERAREE (F=7329, df=4, P>0.05) , $0 8 J/ /M, HAFAEREEIE 96.7%.
R EAFERRBRE RN T EER

Table 1 Parasitism rate of Dastarcus helophoroides on prepupae of Monochamus alternatus

FAEE () HEH (0 A () TR (%)
Number of parasitoid ~ Number of host =~ Number of parasitized host ~ Parasitism rate
4 30 28 933 a
6 30 27 90.0a
8 30 29 96.7 a
10 30 25 833a
12 30 28 933a

22 EMBEXTEE B4R A EAR I F H R #20m

R 4 SN, ARG E B R K, PN 11.0 d, AEE K T bR (F
=20.099, df=4, 136, P=0.001) (& 1-A) , 6. 8. 10 Fl 12 /AN, %o 3 4e e
8~9d, 4 HIHZERE].

B ECE G N, (EE TP R 4a kY, ERREE (F=65801, df=4, 128,
P=0.001> (B 1-B) , EEMEEN 4 /AN, @Gk, 38 30.1d, 6 /A, 48
RiZ15d, F¥N25.0d, 8 kAN, #E—PER T 23.5d, 10 kA 12 KA,
GREE22d A, 4k SR 8d KA.
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Fig. 1 Larval stage (A)and pupa stage(B) of Dastarcus helophoroides with different inoculation number
Ve B R TIIHERER, ARG FREFRRES% KPR 2%, FIA. Note: Data were mean + SE,
Different letters on the coulumn indicated significant difference (£<0.05), the same below.
23 BEMBENEAFTREREMERENZI

AFEEFEETS, {eoka BB ERWMEE (F=27473, df=4, 136, P=0.001)
(2, 43K/, SmBdD, PN 244, 6k/K, BERMNEFE S48
SABS, dEHURE, PN T3, ZJE, BEEFECE I, S5 BN RN, RO A I
A, 10 M 12 KA, 23l 380 7.1 M 6.9 .

SEH A S S B, B THE R RIS, K4 (8] 22 R (F = 15.038,
df=4, 136, P=0.001) (£2) . 4:K/ABF, SEEEMK, PN 60.7%, 6 k/AK, &
HIGIN AT 90.1%, 8 Sk/ /NI, S5 i f e, T34 91.4%, 10 Sk/AMF, R RT3 70.8%,
12 SR/, GG, A 56.6%.
24 FEMHENEAFTRIUEMIIUERNZIG

ANEEMEET, 9% PP Rk EE (F=17.617, df=4, 136, P=0.001)

(F2) , 43/, BEED, PN 204, 6k/AE, EEEINETH 504, 8

SAES, PNBE S, TR T12A, Z)E, BEERECE, PBURmeE A, 10 S/
ANBIFT 12 SkANBE, 23 P34 5.8 MR 6.1 A

ARFEFEE T, L85 BRI RT 80%, ZRARE (F=1.510, df=4, 136,
P=0203) (F2) o 8/, PULEEE, £ 99.1%, 6 K/AMIRZ, H91.9%, 4K/
AN 10 SKANIEAT 12 Sk/ANEE, PIERIAE 90%, 4 Sk AR, S 81.3%.

F2 BEWMEBNTATREEN, SEE, I IUERREERNEN

Table2 Cocooning number, cocooning rate, eclosion number, eclosion rate and breeding rate of Dastarcus

helophoroides with different inoculation number

Hfh g FEAHL 2T LR P P A YIRS
(CX) M S (%) S (%) (%)

Inoculation Sample Cocooning Cocooning Eclosion Eclosion Success




number size number rate number rate rate

4 28 24+02c 60.7+4.4bc 20+02c¢c 813+64a 50.0+5.5b
6 27 54+02Db 90.1+32a 50+03b 91.9+4.0a 84.0+45a
8 29 73+02a 914+29a 72+03a 99.1£09a 90.6+29a
10 25 7.1+05a 70.8+5.1b 5.8+0.7b 81.6+62a 584+6.5b
12 28 69+06a 56.6+52c¢ 6.1+0.7 ab 86.4+49a 50.8+54b

Ve RPEAR PR, TN FREORTE 5%k %5 8% . Note: Data were mean  SE,
Different letters in the same row in the picture indicated significant difference (P < 0.05).
2.5 EMEBEXTEAEPEERINENTI

ANEHEEFPHCRET, (e SRR R ETHEEES, ZRrREE (F=5175, df
=4, 136, P=0.007) (F£2) . 4 :K/H, BB FRAR, FEH 50.0%, 6 K/,
BEWIN ) 84.0%, 8 S/, BIHMIIFR &S, FEN 90.6%, 10 k/AMFAN12 K/
ANEF, R BEE T 58.4%H1 50.8%.

26 BEMBEMNEAFTRLREMELFENZIN

AR EFEE T, PCRIEskar B S 2 R iR (F=10.193, df=4, 129, P
=0.000) (FE2-A) o 6 K/H, BRERK, TN 0.108 g, 8 K/ IHZ ZERE/N,
P09 0.102 g/, 4 110 kAR, BTEZE TREE 0.070 g/E A 0.068 g/, 12 /AN /),
31759 0.050 g/, EesRAE FRE T 50%.

B ECR G N, EoREF Rk R 2 R RE B, ERIE S (F=63.723, df=4, 129,
P=0.001) (E2-B) . 43/, BkpiEmKR, PR 0.031 gk, 6 k/ABRIEET
B34 0.021 g2k, 8 Sk/ANEF, FREZEY0.014 gk, ANRIEARAMER—2F, 10 K/AE
12 kAN, FREREAE 0.01 g5k, BAKIN 0.007 g/3k, AFIHE KA 1/4,

0.14 - A 0035 - a
i a & 003 - B

5 012 . 3 T
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Fig. 2 Total adult weight single adult weight and of Dastarcus helophoroides with different inoculation number
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R B B RAR AT — PR BRSO S AT S . B AD 80 4EAR, AR ESE
(1985) RENJH B RAZER, ENEFILHR T H T E g, X LB s % 77,
HEA R, REERXBEMAH, 25, FTRE (1999, FHE (2003). wWiESE (2009) Y65 T
KT AEGRE R AN N TR, (HEE IR B 2 2006 4ERT/E, T E BV
B 5 B 493 sk 5 A VR A R PG b R AR B OR 22 2 i M R IR 2 2 AR S B Uk 1 4
PREFRNTEE LR 2 KL OB 8%, 2018), —RHKE| T 53k EH R M bk
MEREE CREZRI), ZRMI TR H SN KE IR, (E1e50 5 A o
B HAEEHRIR 130 R/AERE NS 11 120 Ri/4E, HH0 T 85 £, A H B i OB AR v g
MR, ST A S 5 U7 (AR GE I B AR 90 F O, AOORIESR & 7 N LEH Rt
VERCBRZF BN R BTG E 0T R 7250, shah, i) I8 AN 4 e SR % BN TR,
DNACZE AT R R B SRR A T ORE . Fuk, TEORT AN TR E M A E R, % 2015
FHTE, AECERAASRT HEEEMIT 20 K, BHEEERBIALEET HBCRIT 3 000 /i
%, feghar WINEULIT (Yangetal., 2014; /8055, 2018). FAMRARACHE H R MG %7
T, AREPRAEE NEMIERE 1 gl dar AR R A, AR Eik 0%l B &
WA FH b R A 2 SO AR Ok 2F FR T A7 Mo R A R A 7 A E 28 2 FRE P B 2
T3 o AL R SR AR BRI AN I8 IR A IT

FENLEH AR AR RE R B, AR — A R AR & 1 7 (Gao et al., 2016;
JEHI RS, 2020a, 2020b), X 5EFFEIREYIMKL, HWFEROR, FEEFRRERSF
H EXAME BB IRIR 9, A AT RE R R 4 78 20 A F ) A8 70 B8, 80 17 &)y H By 400 1 X
o ARIGH, 78 1 SKAMER Wi A H AR 4 ALRFF R4 i, R AR AT E
75, FE PR T BRI HRAL, PN 81.25%F1 50.00%. A 4R An, H
YHUEFERL, FILRER S KE, BIGERI MR K. Ak, SMEcEEUbr, #1145
MFRARTER, 4 kAR, HPRESLRERK, F¥ 0031 gk, 12 k/ARF, HRAK
1%.0.007 g/k, AEIFBKAMEN 1/4. CAHTIFRY, K2 HORHE R E58 7 BE R B3 hn
MG R . PNEEHESE (2010) FRIE 10 ) EQAG /I g e S5 ) 5 AMARCOR/NIERH G, Il 5 T i
&% Sclerodermus pupariae FFRIGHE 5 MEWE K /NIRIEAIE (Weietal., 2017), fegkar
IRAMEIAE, EMALLEE (2011) HOEIEGRET H & At R4 d, RAMA R H P34 77 51 135.9
KLk, HAMASEE R 70.5 KL/ Sk, ANMEEE N 33.7 Kk, ESEAE (20210 HRIER
—UREAAE T, TEORE RS B ) O R, RO RO R, SRS (2024)
B, Gk aT F =G0 b SRR R TR T 41.2%. Bk, EFARERFmEE T
YhEF PR, ROEFRERER DB . LRSS RE R, RMERBUNIAME, TR RGO
BT, BRIML, FERBUBLSI RIS, BN AT SR T OB TS I bR 8] By v 5 1L



FePh I KO R AR BB IR AR o 2 328 78 5 AR M KR R 4R S 7%
FROPE—RUR, iR (B a7 3B FRAPAE W R A ) 55 4, s 5 T P hRI% (Gao eral., 2016)
FURAE R 2B (R e, 2020b) R340 s 77 SN 77 01 B 7= B e Py 19 I i 4 4. A
WEFE IR0 5 SRR I, TEGR 7T F 1R &) s 3 R0 g 3 38 B B e A T 46 0, 4 Ske/ /M, Sk
RIS 11d, 2R E 8~9d, Wil 4 S/ Mifi, ~F¥oy 30.1d, 12 K/,
b 4 S/ AN AR 8 d Fida o PRIAISE G AOGEIRIR & T, X gl AR G R, A
SEGH, HR 6 kAN 8 SN, HAS EEEI 90%, T 10 S/ANE, FEARE F4H
Fa) s ], LA HORAN 70%, 12 Sk/ANEF, NREZR 55%7i 4, B 45%7c 45 (4 B R
FEA R BRI E B, HRBRAMETRE N 5306, R RS AR P
SN, RUITELRET FRIIAE TR, Rl 8 Sk/AMI, P 3 &k 99%. [,
AT R EFHYCE, ERHRERRE G W, Hefh 8 kAN f s

TR TBCT B] 2 ) F A8 98 A HY 76 R 2P 2RI BURE 5 B D K DG s R 3 GlRLVNIE 4%,
2017, FIRAEGE WA AR SR G, 2011 ADGE R R4 (RS,
2009) FISEERE, TERARCACHGHT | AN H A A BEBUESR T H . ReBUS ST IR TR B8R .
IR/NZESE (2017) 1EILFE 3-4 A RSk ar HB A A R A, dUH R # i ik 85.6%,
i 8 A 10 AR, HIMEIR RN 10%AL 4. 3-4 A, VLIE HIRAE R A4 SEA 4b T i 1,
8-10 H Z UU# A+, AR ML REN, LT FRE R A i R o A2 ae 7y, /i
M DBORBER I A, ERE R A EOE.
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