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Effect of soil factors on the eclosion of Gephyraulus lycantha Jiao &

Kolesik
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Chang-Qing?, LIU Sai** (1. College of Forestry Shanxi Agricultural University, Taigu 030801,
China; 2. Institute of Medicinal Plant Development, Chinese Academy of Medical Sciences,
Peking Union Medical College, Beijing 100193, China)

Abstract: The eclosion biological characteristics and effects of soil factors on its emergence and
eclosion of Gephyraulus lycantha Jiao & Kolesik were researched, with the aim of providing
theoretical guidance for effective control of this pest. Under indoor simulation conditions,

different soil moisture conditions (0%, 5%, 10%, 15%, 20%, 25%, 30%), soil matrixes (sandy soil,
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loam soil, sandy loam soil), soil bulk densities (1.0 g/cm?, 1.2 g/cm?, 1.4 g/cm?) and soil depths (5
cm, 10 cm, 15 cm, 20 cm, 25 cm) were performed to investigate the eclosion rate and daily
eclision rate of fully-grown larvae of G. lycantha. The results showed that G. lycantha completed
its pupal development in situ in the soil, and completed eclosion after the late pupal emerged from
the soil surface. Different soil factors significantly affect the emergence and eclosion of G.
lycantha. When the soil moisture content is 15%, the highest rate of eclosion is 13.75%. Under
this condition, sandy loam soil is most suitable for emergence and eclosion. G. lycantha can
emerge normally only under the bulk density of 1.0 g/cm?, and cannot emerge beyond 1.2 g/cm?.
The emergence rate of G. [ycantha at a soil depth of 5 cm is significantly higher than that of other
soil depth treatments. This study indicated that the most suitable conditions for the emergence of
G. lycantha were soil moisture content of 15%, soil matrix of sandy loam, soil bulk density of 1.0
g/cm?, and soil depth of 5 cm.The results showed that the wolfberry red gall midge completed its
pupal development in situ in the soil, and completed eclosion after the late pupal emerged from the
soil surface
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MRS LTI Gephyraulus Iycantha Jiao & Kolesik J& XU H Diptera #4I5 £} Cecidomyiidae,
& H Bl T ZEMIAT Lycium barbarum LAEF* BN B R FRZ — (XRBAE, 1987, &
S, 2017), EREFEICHAC E =X EH 04, K TE~XHEFRE REES,
2014). ZREBELIYHCHERACIEE, 4h RIS BCE MIAC A6 3 SOL W T I T B U,
AREIEH TG IR, GHFRAURE (FIEE, 2006; XIFESE, 20200, fETEMX, fid
I — M — kR 6 AR, E T ER T SRR 60%, FEA, FILRREA
&, PHAKMEE R, MORMICRE" CRAEIZAE, 1982; XIFRSE, 20200, HHFHIC LB
JR A A AR, P S SE BRI O, A d oy S N g O, AR I SO 43 i [R) 7E L 1
Hr (XIZ§4%, 2020).

AL LT BRI, AR AR sl B N AR ST, 12285 U F s 5,
BT IR HOPL S (B TR 8 R B i R EE SR L (S, 20105 J#
FA%E, 2012; BEE%E, 2015). HWFRAERWY, LR (g%, 2004; 5%, 2015; 1%
TSR, 2018) TIEEUKE (FIESE, 2004; BinsE, 2015) ML HE (GEES, 2010)
5L R I R A O (SRS, 1980 TKEEAIZE TR, 2001 AREEA
45, 2005). Fltn, HIEIEE T, HOK#ID Megalurothrips usitatus 1230+ (PG R B 2%
RTEL 5L GHR5E, 2015); MRS Ceratitis capitata TEVS 19 IR0 23 21K
THEL (Ahmed et al., 2007). TIEE/KETTIH, HomsiRRH HIEEKE S B EFRA
+ B REER, WL Liriomyza huidobrensis TEA XS & /K & /N T 30% AL 90%



(L3RR RR R 7% GRIEAZS TR, 2001); FIW SRR Spodoptera frugiperda 75 135
FAXT & K BRI 90%0T, FORMEERAUA 23.3% (BRMLE, 2023); HOKH S HIES/KE
N 5% PEEAA 6.67% 11 385 7K R 15% 8 Pk 2 55 ik B 52.08%(# (g%, 2010

PUSORE B A BB TS, a0, 3RO, RHYRI Cotarina sp ARV LA
PULR R E & T (EARBESE, 2018); MU Diplosis mori 1E3% 1 rh PG 3 d e,
Rz, Mtz (FBERMKME, 2006), 7R 32 577 10, 5 R i
obolodiplosis robiniae 78+ 2 cm JGER3E, Bl FHIEH P (BAREE, 2010); 1 6 cm Lk
AT CABHL 1R KR 40 4% /N SEWE Bactrocera dorsalis [ H P4k (Hou et al., 2006). %15t BRI A}
Bt ol A, JE I AR S LT B 4 M AC 2B B e, A 2RISR (2004 2005) il
i VA Ay 3R P T A AC £ S T e s RIS (2006) 38 I M T 7 % SR RH LA AT
LLPI L AL N AR, TE— e LD T DI e T s T AR (2019 BT
TSR 5 Ak ACASE 0 R 4 S 5 A1 S D T A0 19 100 8, i L 7 e R 5 ok A1 917 R A A 88
775

SR, R 90 L A 398 DR 1 R AT 0 BIBORI 1 R AR (A DR e e o BTtk AN
BFF FEAAC LTSt P IR AR 2R I+ SRS BRZR AN [) 398 DR~ o A AT 20 0 s P P s
mi, DA — D % A i O TR, R R KR e N e S
SKBH B AR 0B B b, TR BB E s sbAh, AN Ak ST S L R AR A
5%,
1 MRERE
1.1 it iR

2022 4F 9 H H 7 E AR @A X o T e B U 5 SR A AC L (N37°29'187,
E105°38724") RAEMAC LM R, AR E N E T AL 30 cmy fL4E 0.4 mm (R, £
G BB IR RS s R T NFERE S WO A H R e U, 42 G dUBON
PV LN S mL B OE R, AL RN ERONUKAE 5°C TR A7 . PRX-450D % fg
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BRSNS, BHORE 7 om. JBFE 2 mm, BEHIRCZLBISCE BB BUBON I RS (TR ER
1 em B518CE D, 55 X058 JIAR 5 F 3t 1015 [ 5 L5 D70 o LA R7s st sk ok o X 5 2 ' o LA
HIMANTAMER (23°C+1°C, RH 60%£10%, L : D=10h: 14 h), MEEFFi0FRO P +
PAT Ty, WIGALEE R E 10 IREE . A BIXE 5K 8:00-9:00 5E I WL AT 2B 41 4
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Fig. 1 Transparent acrylic board laminating device
7E: A, IEFLE; B, ML . Note: A, Front view of worm track observation experimental device; B, Top view of worm track observation

experimental device.
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TIEKE, MRS A AR RSO B ES , Ke AN TR R R L B O b, IR
6.0 cm. HIEFEN 1.0 glom?. (HFHEERGEAE RO, A% SLIFM HEAR
LI EL S FR .
1.3.3 g8 5 SN M AC 2080 Ak 1 5

THORPESKEN 15%M L, Kk Ac 2080 3 BN B IRRHS, #4200 g i
SO R B L AR g v B A R4 6.0 cm. 5.0 em 4.28 cm, XN 3
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HLL# (Duncan’s).
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Fig. 2 Unearthed eclosion process of the late pupa of Gephyraulus lycantha

e A, BHKIH B, JEMMISES): C, JEMWARLA: D, 5N BI€Z); B, MWL F, 505 B
3k 77 18 T MU ZLMAB0 Sk 477 1. Note: A, Mature larva; B, Late pupa began to move; C, Late pupa adjusted posture; D, Late pupa
climbed upwards; E, Late pupa completed eclosion. The arrow direction represented the direction of the pupa's head.
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SRR e (1 LA 7 o S 4 M AT £ SR o A 2T BRI H ) A i R P 4
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Fig.3 The eclosion rate of Gephyraulus lycantha in different soil factor
#: nd, A L. Note: nd, No adults unearthed.
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Ko ARILIEHTHRAT, HAC LB & 6 TG B2 22k, YN EE 8~10 K (K 4). Hifd
CLIISCAE 15% 2 20% &5 7K B2 N e i 06 2Pk, 15% 5 /K EAL B R M AT 208804 H
TR EES T HRAEG/KELE (B 4-A). A TIHEER T, MRS 6 KT
g P, 559 RIBBIEAE, (HYD R 5N MR 208 E H H P ] BAC T
KAt (Bl 4-B). ARILIEEET, (NEEN 1.0 g/om? B IS 2080 EF 2Pk (&
4-C)o TIBIRFE 3 A AT 2D PRI, IBIRAEE N S om I, MOAC 0B T
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Fig. 4 The dailyeclosion rate of Gephyraulus lycantha in different soil factor
W A, REEHES AR B, AR C, RRE&HAE; D, FF I, Note: A, Different soil
moisture content; B, Different soil types; C, Different volume weight of soil; D, Different soil depth.
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BT AR D, E R GEREAR F AP SRR A 2, BRI SE (2006)
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HH 1.2 g/em® B IEIR IS 15 om DR, 38 RT R 2 AR AT 20 BRI i R AR
W AIARAR I 3 B K & R IAR T N L B BRI, s Do (SREREREE, 2023),
ki Mythimna separata (Z=3L355, 2019), FARESLWE Bactrocera correcta (5 BHERIE 5,
2011), HERE Bactrocera minax (JEFASE, 2012), BILFZFMML Giadomyia sp. CEJH
ZHMGFER, 1999), FHHEEIL (BB, 2018) FR M. MIFCLIBITE 15% g &KE
N ERRR G, B AR] T P, X RIS (2004) HiRIE ) H AT 20
BOPME RS LS KE R R REA B AW P DB AR 15% 188 /KE PR+
PRI RIE B OHRIER) 53.3% (ZEUESE, 2004), AR 0] 68 -5 A% 106 Hh g A 21 g
VEAEVKAE THORAF I AV S 70 T B ok L i 2 o B e o P ) B 22 R R R 7, X
HHPTHAE A CBhdritsE, 2002), W R/KERE MBI R, (AL IR,
W57 MR, VO BT (KR E PR R S VD R B Bk, 2002;
FTEEMEFE, 2011, AHFFRIMIRC L0 B AR ARV P R AR, TAE VD%
i, ST (2004) BFFUAREEA—S, M HEA TS BRBRIHRURS, W

TORE] B EY LR PR B T (B a5, 2015), WRis{H/NE Spalangia endius 148
WP R R EC T F RS, 2015).

T IEIREE W] B2 N T BRI, N IRKEA S FEUBKIET, T GRS
T AR, AnEAREE (20160 S5 HI9E R IR AR RO g DRI K SE T G RAL, Ti
SR L 30 em J5, FFRUETCIEIR H 3Pk FERASE (2012) R4 IR RIS 10 em
SRR AR R S0 Y P 3R B R B A ST R R AT 2D BRI IR FE R S om B H 2P
Wi, FLBEAE IR FE RN R, 3R i 20 em J5, Z0BRICH I H ORI,
X5 OH RS R MR AT 3 em LRI RS (FIESE, 2005; FEM%E,
2017; XIZE%5, 2020). AW FLIHE LI 20 em 35 A AT 20 RS0 sl U + 2 BT,
(HTCTER BT A PBSUE B8 2 00 F 5 Sk et W 22 5 2 e 33 (7] 9 €6+ 398 45 LR
TR B . PR E S PR PIRFLRESERE VIS (REZEE, 20065 X
WA, 2013), RELHBE AR E R, FIRERE, [REECR, TIRAHEEHRIK,
171y e A B LR BT CARRSE, 2018). AT R A E N 1.0
g/em ARA AL 2P, BEIRREEY 1.2 glem’ B, ZDBEOGIET 2P, T
Erpr M= X, RAH FARIARE I 7 30, R4l i LAk, IR s, BRR bR
FLEREE, $m LIS E nl EEEPH 1k 40% DA B 2rmiisc ORIk (ZRIE%%, 2004).

CROMIRC LS HOPMEAT O, LSS [A] 3B R R 1) P O, R SEBRAE PE ]

H
o



KA 5] R0 B T B i A S8 P 1T 2k 38 75 v M AC 2L BRI ) 1D » A M A £ B I A %y o

2P 2 RTHEAK, 4 v 3B K BN LB A PR AT [ 42 V) Tl I N 438 5 ) IR A

FIAC I 76 T £SO 22 1) DX 38K, 8 im  $98R P FH 1 F 2D MRS 5 Bl £ I i S 33,

S v 3R E T 9 1E DRI P o AT LB BN E % 1 R A I K B AR

W BRSPS M AC 210 B RS2, S0 T 358 pHORT 38 WL AL S X A A 2L

BN it — DT

2% R (References)

Ahmed A, Soltani N, Kellouche A. Effects of the soil texture and the burying depth of the larvae on some biological parameters of
Ceratitis capitata (Diptera: Trypetidae) [J]. African Journal of Agricultural Research, 2007, 2 (3): 105-111.

Han 'Y, Tang LD, Fu BL, et al. The influences of different soil moisture and type on pupation and eclosion of Megalurothrips usitatus [J].
Journal of Environmental Entomology, 2015, 37 (4): 710-714. [¥i =, B R, 3540, % L3S /K EA 32800 & KH] 5 4
WK BRI s [J]. HE R AR, 2015, 37 (4): 710-714]

Hou B, Xie Q, Zhang R. Depth of pupation and survival of the oriental fruit fly, Bactrocera dorsalis (Diptera: Tephritidae) pupae at
selected soil moistures [J]. Applied Entomology & Zoology, 2006, 41 (3): 515-520.

Huang J, Pu ZC, Zhang SQ, et al. Effect of soil bulk density on eggs of Helicoverpa armigera occurrence [J]. Chinese Agricultural
Science Bulletin, 2010, 26 (22): 277-281. [# g, W R, K ILE, &, LEEA EXARE SO0 R AR O] S E AR R,
2010, 26 (22): 277-281]

Huang YL, Li Q, Li ZY, et al. Study on biological features and population dynamics of Asphondylia zathoyli [J]. Journal of Yunnan
Agricultural University, 2006, 21 (3): 307-310. [B#ERN, 2558, 2= 1ERK, 5. JEAOBLIUAE V)4 b ARSI S 0] mER
b A2 2ER, 2006, 21 (3): 307-310]

Li F, Sun HX, Li SX, et al. Operation rules of cover isolation and control technology of Jaapiella sp. [J]. Ningxia Agriculture and
Forestry Science and Technology, 2006, 4: 18. [25U%, FMEES, ZE4RMe, 5. MRS 080 H B0 S PR BEREMENRE 0] &8
R, 2006, 4: 18]

Li F, Sun HX, Wu JX. Analyzation on Jaapiella sp. Bury, unearthed and the activity law in the soil [J]. Forestry Science & Technology,
2005, 30 (5): 30-32. [Z5%%, FhIGHEE, FRIO%E. MIACZDMON . e R LA R E sh A (7], MRALARHEL, 2005, 30 (5): 30-32]

Li F, Wang Y, Zhang ZS, et al. Preliminary report on the effect of soil type and water content on the emergence rate of gall midge
Jaapiella sp. [J] Gansu Agricultural Science and Technology, 2004, 5: 48-49. [Z4¢, T, ko, &, HEEFL S & /KEXT#H)
RLLEBCH R MG HTT (], HR AR, 2004, 5: 48-49]

Li JL, Liu S, Xu CQ, et al. Population dynamics and control strategies of major pests of wolfberry, Lycium barbarum [J]. Modern

Chinese Medicine, 2017, 19 (11): 1599-1604. [Z=540, XI2¢, #R#TF, & TR ML B ZE HURAEMES Fria s6ng (9], HE B



A28, 2017, 19 (11): 1599-1604]

Li LK, Wang XH, Liu JW, et al. Effect of soil moisture on the pupation and emergence of the armyworm, Mythimna separata [J]. Chinese
Journal of Applied Entomology, 2019, 56 (6): 1324-1330. [Z=5 23, FHeHE, XIEESC, 5. L3RR SR BN AL SH R Ak H -
HIgZmE [J]. R R H 4R, 2019, 56 (6): 1324-1330]

Lin JT, Liang GW, Zeng L, et al. Influence of soil moisture on the survival of oriental fruit fly Bactrocera dorsalis (Hendel) pupa [J].
Chinese Bulletin of Entomology, 2005, 42 (2): 416-418. [ARIEAR, J77 30, W ¥, 55, B8-S /K E0TRE /N S i A28 1 52 1)
[7]. EHUNIR, 2005, 42 (2): 416-418]

Liu JF, Gao YF. Analysis on correlation of physical and mechanical indices of soft clay in Guangdong [J]. Subgrade Engineering, 2013, 2:
47-52. [XIE AR, R [RGB AR AR DG ST (0], BEAE TR, 2013, 2: 47-52]

Liu MZ, Zhao YH, Zhang ZS. Preliminary report on the study of Jaapiella sp. [J]. Ningxia Agriculture and Forestry Science and
Technology, 1987, 4: 25-28.[ XK, BMALL, Fkogil. MRCBUE SRRk [7]. T B2 ARMAHE, 1987, 4: 25-28]

Liu S, Lei JW, Chen J, et al. Biological characteristics and occurrence patterns of the gall midge Jaapiella sp. in Zhongning County,
Ningxia Hui Autonomous Region [J]. Journal of Plant Protection, 2020, 47 (2): 446-454. [X 3¢, FHEME, H, & THREHFEH
i X b T B AC ZOBMS R D S R SR R A (J]. ARG 23R, 2020, 47 (2): 446-454]

Mu XF, Sun JS, Lu WF, et al. Bionomics and control of Obolodiplosis robiniae in Beijing [J]. Forest Pest and Disease, 2010, 29 (5):
15-18. [ A, AN, 5008, S5, Jentth XORBRMH B U 2 R e B (9] Hh EE AR R, 2010, 29 (5): 15-18]

Qing W, ADiLi - STE, Yan WB. Bionomics of Apocheima cinerarius Erschoff [J]. Chinese Journal of Applied Entomology, 2016, 53 (1):
174-184. [J0g, Bt Js-yhBE/R, FISCEe. BRI RREOTIT (1], ROH R B4R, 2016, 53 (1): 174-184]

Ren JQ, Chen L, Yang Y, et al. Preliminary report on the effect of soil type and water content on the emergence rate of Cotarina sp. [J].
South China Agriculture, 2018, 12 (19): 56-58. [{EAFF, Bi77, #, 4. TIESSRY JLE 7K &0 S ISCR AL 2 1 JE e i 78 4]
R [0 mrAk, 2018, 12 (19): 56-58]

Tan BA, Ma XC. Effects of temperature and humidity on pupation and eclosion of Giadomyia sp. [J]. Acta Sericologica Sinica, 1999, 25
(1): 62-64. [ 22, D753 R B AL S B (Giadomyia sp.) ARG HISEM [J]. ZRb BRI, 1999, 25 (1): 62-64]

Tang LD, Zhao HY, Qin S. Biological characteristics of Spalangia endius and effects of soil on its parasitic capacity [J]. Chinese Journal
of Biological Control, 2015, 31 (4): 467-472. [JF RA&, B4, Z8X0. WRIFAH /N R4 et S L3 DR 7 Ho o AR i [J].
o A= B75 iR 24R, 2015, 31 (4): 467-472]

Tang S, Gong QT, Dou W, et al. Effects of temperature, soil humidity and depth of buried pupae on adult emergence of Bactrocera minax
[J]. Journal of Plant Protection, 2012, 39 (2): 137-141. [JE¥a, BV, Tk, 55 WRAEE. I 7K S AU IR FE X ARG R o )
sz [, AR 4R, 2012, 39 (2): 137-141]

Wang DC, Zhang H. Experiment on the relationship between soil water content and the emergence of gall Diplosis mori [J]. Jiangsu



Sericulture, 2006, 3: 48-50. [ F 552, M. LHE/KEH SJBMBCEIEL L R IRE [1]. YL, 2006, 3: 48-50]

Wang WX, Wang HY. A preliminary report on biological characters of Procontarinia robusta in mango [J]. Fujian Journal of Agricultural
Sciences, 2005, 20 (2): 74-76. [ T4, FZE. T FABAFBISAE VAR EIR [J]. ARV 2R, 2005, 20 (2): 74-76]

Wei CH, Zeng L. Effect of different soil water content on pupa of Bactrocera correcta (Bezzi) [J]. Guangdong Agricultural Sciences,
2011, 38 (9): 65-67. [F B4, W35, L3RI /KEN B ARSI UL [ T~ ARAOEFE, 2011, 38 (9): 65-67]

Wu B, Zhang ZQ, Huang WX. Study on biological characteristics and control techniques of Rhopalomyia longicauda [J]. Modern
Agriculture, 2020, 6: 40-41. [F3, 5KETR, HICHE. 5 IRMBUEY R SPHREARBE T [J]. IARKE, 2020, 6: 40-41]

Wu FZ, Gao ZN, Guo YY. Atlas of Agricultural Insects in Ningxia [M]. Yinchuan: Ningxia People's Publishing House, 1982: 56-57. [ &
WL, mkT, B o TRAVEREE M BRI TR AR B R, 1982: 56-57]

Xu CQ, Liu S, Xu R, et al. Investigation of production status in major wolfberry producing areas of China and some suggestions [J].
China Journal of Chinese Materia Medica, 2014, 39 (11): 1979-1984. [#&% 75, X1ZE, %2, &, BE M £ 77 X A 77 BOR R BT
JeUL 1], hE 2 E, 2014, 39 (11): 1979-1984]

Zhang CC, Chen QD, Chen S, et al. Effects of soil depth and soil water content on the emergence of Spodoptera frugiperda [J]. China
Plant Protection, 2023, 43 (3): 41-45. [FK 2238, BRICAR, BRAR, &, A LIREEAN LIS K S Bt 22 a0 P i e [J]. E
FEfR S, 2023, 43(3): 41-45)

Zhang F, Li JL, Liu S, et al. Application of weeding cloth to control wolfberry gall midge, Jaapiella sp. [J]. Modern Chinese Medicine,
2019, 21 (7): 937-940. [7k FL, =40, X3¢, . I BREEAG By ¥A M4 200 A AN (0], S E B4R H 24, 2019, 21 (7):
937-940]

Zhang GH, Zhang ZX, Huang YN, et al. Effect of compaction on soil properties and soil enzyme activities [J]. Chinese Journal of Soil
Science, 2006, 37 (6): 1094-1097. [FKE L, FKyRVE, FAEHE, . i B Sofst P o 2L S b O B P bR R - 38 18 8 128 ) 2
[7]. LHEHER, 2006, 37 (6): 1094-1097]

Zhang XX, Wang YC, Geng JG. Study on rampant factors of Helicoverpa armigera - relationship between soil water content and

pupation and emergence [J]. Chinese Bulletin of Entomology, 1980, 1: 9-13. [3k#:2, A&, BKFHE. M8 LIER R T8 5t
THEKESE. PR 1] BAUmiR, 1980, 1: 9-13]

Zhang Z, Li ZZ. Study on the effects of the soil relative moisture content and the soil soaking on pupal development of Liriomyza
huidobrensis [1]. Journal of Mountain Agriculture and Biology, 2001, 20 (6): 422-425. [5K i, ZEF . HHEAIN & /K & IR K
()% B 2L BB A % B sz (7). bR AR 4R, 2001, 20 (6): 422-425]

Zhong JH, Tang SY, Tan J. Structure characteristics of red soils and their effective factors [J]. Ecology and Environmental Sciences, 2002,
11 (1): 61-65. [Bhakt, FMIE, WZE. ARG LML L W E R [J]. L#5IRE, 2002, 11 (1): 61-65]

Zou J, Liu L, Guo QS. Effects of soil bulk density on growth physiology and quality of Glechoma longituba [J]. China Journal of



Chinese Materia Medica, 2018, 43 (19): 3848-3854. [451&, XITWN, ¥RI54E. TR EXHE MPHAE K A3 R 2544 S SR B se i [J].

rRE 2G4, 2018, 43 (19): 3848-3854]



