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Conditions to Rapidly Increase Dastarcus helophoroides Population in Pine Forest
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Abstract: [ Objective]l Factors conducive to rapid rise and maintain the Dastarcus helophoroides population for a
sustainable, long-term control of pine wood nematode disease in a forest were analyzed. [ Method] Experiments were
conducted in nematode-infected areas in Jiangxi Province by releasing D. helophoroides without cutting down or clearing
diseased trees were conducted from 2020 to 2023. Impacts of the body size and indoor breeding generations (activity) of D.
helophoroides as well as the rate and frequency of the release on the insect density and disease control at the sites were
monitored. [Result] Both the increase rate and accumulation of D. helophoroides populations were significantly encouraged
by not clearing the infected woods or cutting and burning the diseased trees at the sites. Thus, under the conditions, various D.
helophoroides release measures were implemented. It was found that the release of the local species from parents with low
indoor breeding generations (i.e., the highly active F3 generation) and large body at a rate of 1:1 (i.e., number of nematode
invasion holes on trees by Monochamus alternatus : number of D. helophoroides adults) once in March for 3 consecutive years
significantly rose the insect density by 426.16%—-706.23% in 4 years. The increase was 5.26 to 8.06 times higher than without
the release. [ Conclusion] The experimented method significantly increased D. helophoroides population at the sites. The

application conditions included, in addition to not clearing, cutting, or burning the diseased trees at the sites, releasing the local
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D. helophoroides of specific parental source, body size, and indoor breeding generations (activity) at the specified time, rate,

and frequency. The implementation significantly accelerated the increase of the insect population and effectively helped control

the pine wilt disease spread by M. alternatus infestation in the forest.
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treatment on infected trees
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Table | Experimentation sites and basic information
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Test arca/hm’
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Treatment of phytophth
Tree height/m DBH/cm featment o> piytophthora

P8I H

Experimental project
before the test P pro)

T FENK 3 16.31 7.06 9.13
TIZWA 4 39.08 9.43 11.24
T XT 2 11.07 7.95 12.72
KFEYF 5 35.13 8.07 11.92
{EFXF 4 31.44 9.87 11.69
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(D Location codes are expressed with first letter of pinyin name of county of test site. @ CB: cutting and burning diseased trees; NT: no treatment.
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Table 2 Experimental methods
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o Experimental D. helophoroides Breeding Body Release Release Epidemic wood
Location code . . s .
project source generations individuals ratio frequency treatment
T e
N 1:1
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PEAA AL ,
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PRI AT AR RAMET, “BY AR RETIAMAT: HAbRIE.
A: large body individual; B: individuals of mixed body types; others: same as listed in Table 1.
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Table 3 Effect of D. helophoroides source on population density at test sites
R TR R IR T
A D. helophoroides density/ (3k-hm ) Population density improvement rate/%
e FYEGN Source GN FYHGB Source GB FhEGN Source GN F5GB Source GB
2019 927.86 A 91585 A
2020 1931.62 A 1615.85 A 108.18 76.43
2021 2796.56 A 1961.57 B 201.40 114.18
2022 3969.27 A 2853.29B 327.79 211.55
2023 553137 A 4067.12B 496.15 344.08

R E CPEE R EARKG FRRRERTEE (P<0.0D). T,

Data with different capital letters after mean (mean =+ SD) on same row indicate significant difference at P<<0.01. Same for below.

G5 2 F B AR RO HObK ) b g 2 R R A A Y
Ml (F4). W& 400, B F3 AR bR E] 1L 50 %
HURp e L B0 W m T FLUAR, F3ARRUR
7E 2022 4F FCAb BE 35 B 3k 4 857.27 & hm °, #THT
300.90%, F11 QRS T 78 2023 45 H RS B A 1k
4759.09 3k -hm >, b T+ 304.59%, i F3 £t 1540 % H
£ 2023 AEHIFLE ZE 6374.83 Shm °, $EFHA 426.16%,
MRIAFPRE A B BECAT Y 5.26 %, 5 F11RR %R

A B K (df=14, F=97.737, P=0.000<<0.01). X
vell, F3AUAIEME . AR AR ) B 2 T Fll
&, FRESR BTG
23 HHFREBXDGEHKREMEBERERAN
AL

A6 G0 A7 H G S AR TR ) F R 6 4 SR An 3% S TR,
TEHAB AR B IE OO, KAV RFPHE Y AL 50 2
HORBE S, L5 A bR [a] b 3 22 3 25 i B SR b 3
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Table 4 Effect of breeding generation of D. helophoroides on population density at test sites

R FPEE B IR T
Ehy D. helophoroides density/ (3%-hm ) Population density improvement rate/%
Year
F3 F11 F3 F11
2019 1211.58 A 1176.27 A
2020 2927.86 A 2241.69 A 141.66 90.58
2021 3809.96 A 3114.76 A 214.46 164.80
2022 4857.27 A 3953.29B 300.90 236.09
2023 6374.83 A 4759.09 B 426.16 304.59
x5 EHAFRERKNGEKEHERERANHIE
Table 5 Effect of body size of D. helophoroides on population density at test sites
R TR P TT 2

A D. helophoroides density/ Gkhm™) Population density improvement rate/%
Year N SEL AT N SELA T

REIAME Etpit REAME rAegit]

Large body individuals Mixed individuals Large body individuals Mixed individuals

2019 786.06 A 741.45 A
2020 2076.77 A 1625.85 A 164.20 119.28
2021 3186.51 A 243529 A 305.38 228.45
2022 4379.56 A 3264.80 B 457.15 340.32
2023 591728 A 4525.69 B 652.77 510.38
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P& TNy 510.38%, M K A AN 1K Y bR ] 27 H % R
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RUFPIERCR 19 25 5 A W e 2 K7 (df=22, F=41.367,
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(366.58% ) KT 1:1 1 1:2 Bl L 2 10 25 2 T %
(591 h 494.74% . 535.90% ), H B ZFE 1:20
A HIRTHARLR LR 101 e, FTLL, MAESE
A E BRI, B 12 E, FAAK
B AEGL 27 AR IR R R B, 2023 AR B bR 1:1 4b
X 191658 28 H 8% B 3k 4519.27 3k -hm °, EBSAE TR
WO 1:2 (35K 4753.89 3k -hm *), (A & % 5
Kk B EIKFE (P=0.066 > 0.05), [&]mF MBI IA K
AT 8 ORI L2 1:2 (1 27 FROAS J2 B b 6 101
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Table 6 Effect of release rate of D. helophoroides on population density at test sites

F R TR B P T 2

oy D. helophoroides density/ (hm ™ Population density improvement rate/%
Year

2:1 1:1 1:2 2:1 1:1 1:2
2019 761.32 A 759.87 A 747.58 A
2020 1467.49 C 1875.65B 2497.56 A 92.76 146.84 234.09
2021 2148.70 C 2554.66 B 3177.63 A 182.23 236.20 325.06
2022 2747.56 B 3469.80 A 3941.04 A 260.89 356.63 427.17 A
2023 3552.18 B 4519.27 A 4753.89 A 366.58 494.74 535.90

2.5 BMARATRREINNRE LS T RIHEFRELR

FHHIFZAE

AE G875 HORE T OC KOS FE AR 8] b 3 25 5 A9 AL
RIVAARERW (R 7). NER T, (LB
TR B X, bk ) 4E 90 A Y Rl o R R

2023 4FAY 2947.57 k-hm °, TR 2 k. 3R, 4
W35 417219, 5269.27 k-hm , =3 2 8] ¥ 9 14 R
% B 8 B 3 22 5 K (P=0.0000<0.01 ),
TR & BEAL 3 WA, 2022 47 R R I8 3534.44
Skohm 4R T3 f b
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Table 7 Effect of number of D. helophoroides release on insect density at test sites

A FREE ISR
A D. helophoroides density/ (3k-hm ) Population density improvement rate/%
Year R BRI BB B B2 BIB
Release once Release twice Release 3 times Release once Release twice Release 3 times

2019 834.61 A 860.71 A 849.48 A

2020 1587.52 A 1702.65 A 1657.09 A 90.21 97.82 95.07
2021 1997.24 B 2265.45AB 2673.16 A 139.30 163.21 214.68
2022 2430.06 C 2911.38B 353444 A 191.16 238.25 316.07
2023 2947.57C 4172.19B 5269.27 A 253.17 384.74 520.29

2.6 FEARLIES A IHRE TG ET RAEIRERFA RIS
FARA 0 B REA T BBR T 5 7%, X AE 203 RS

JRCIR B BR8] e FR 2R b s BE AR TR Al R (R 8).
HI % 8 Al DL, FEARRAL B (ED RN SR AR B 1 2R
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) B X, MR (] 8 2 A7 F Rl R A AN R R
T, 2023 4F F BRI AY 2019 4R FF T 706.23%, T
SR FH BB 8 110 928 A A 387 X3 61X, HEAE 40P

PR AR b B 955 BE AR AB R K, 2023 4E 1L 2019 4RV T
T 179.60%, WU, BEARRIBLERBLEEAF) T 1502 F
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Table 8 Effect of diseased tree treatments on insect density at test sites

FOBEEIE LT

Population density improvement rate/%

PR A FR

No treatment for epidemic wood

BURRILSE
Felled and immediate burning

Lk
. . o2
i D. helophoroides density/ (3k-hm ™)
Year B A EE B
No treatment for epidemic wood Felled and immediate burning

2019 51791 A 343.65B
2020 1479.14 A 42791 B
2021 2086.11 A 552.37B
2022 2991.56 A 778.26 B
2023 417552 A 960.84 B

185.60 24.52
302.80 60.74
477.62 126.47
706.23 179.60
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