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GERE 2 P VIR /N R D Bl R0 R A ) INTE IR 7
X 5 = U/ N AT R G . BFEA TR B
YRR EHEMC ., =m VIR /DNEE R — K — 2l
(Monogamy ) SRR, —A{USCH—IR (2>
bR A GIAE ), ml =80 60~80 i) R
1R 0 B P A S 38 TRBE X9 R R A B X AR
ROz 5 EE . 4 DL O T B A
AR HILREE A SO S IR AR I Z Tk, RA
A FERARECE . B, DA LA R 1 AR X
FE o YT, TEMAH = UIRY/NEE IR SR 2 B B
I, BB HMEEA T RGBS . A
K HAEFLEMIA TN ST . 40, BRiciRiE
f/NEE AR HF 6 056 FpE, (HAA LA K/NEE
( Dendroctonus monticolae ) "% i ME 5 /)N 2
( Hypothenemus hampei) " A& 111 ¥ K /N %
(D. armandi) "3 5 B A/ INaE ( Trypophloeus
klimeschi) "3 1 & #k /N % ( Hylurgus lignipe-
rda) U sk /N ( Ernoporus fagi) Fl %
Wit /NaE ( Kissophagus hederae ) U8 ()it
B RGNS F AT, AN [ 2 (8] A AE
Bz AR OO G A R G — M HORG SE
ek 2E . BERR . BORSAS AR A 41aL, (HmmmESR /N
A MR FAORSTAE R, — iR
9+ 9 + 2 S22 Fn— ARl MR 0 A ), (HAR
LA R/ INEEAFAE— AR AR RT2 . Rk, A
55 A B IR/ INEE I AR 4, DG4 A
M S LR AR S N AR B AR S SR
TR, DAHRIR A B = B A/ Nag i AP sl )
5% BRI R AR

1 MRET &
11 RANERSLE

R 2 R DA /NG A 1 s B AR R (AR
g1 2021 4F 10, 12 J1H12022 4E 3 1, 4y
M i3 T 4R XL e th k3 (1103°7'15" E,
25°0'35" N ) SRAZ WA FIRS T P 19 2 ra DI /)N a1
A IS AT R e T R IR
BFMIBE, XSO e s, —REEISECIT
HRERB R, REMERAE, B R
B S — KRR ERERMER, kA THRTH
ELZPME 1 d AR, FEHBERIE IR S G
(e DL R SR A S 2/3 Ab R BE A BT B)E, 8%

Oy UL (R e BT A 4 °C vKEE INARAETR A, 1R
FEIHEA R 3 d.
1.2 HHRBENBHNSEENE

MAVKER NI S8 0 19 = r VIR e, B LI
FE TN, JFE TZEIUAYEL ( Stereo Discovery
V20) TR, fERIE, BT R BB A i 1) g 0
D7 TR R s AR, | 3 B AR AR K, (IR AS
MEHE, BEJS R R Pk 8, I Fis
B, FEMEERMERL, IR R R SR
AR MR AG . WEBE RS, K H R R
F, JFHOEX B R AR E RS Bl
JoT b 5 AT SR RN A R o B A S0 A K
10~20 S/,
1.3 REBHE

R T D ARG F RN, BB R i i
K% E T 0.1 mol-L" #§ 2 2% v ( PBS, PH
7.2) v, JFIEHCE H AL B B 5K T O A
L, WS MERS T I . BE, ALYk
Hoechst 332584 . ( 10 ug-mL™") ¥t {4 60 s,
22 3 PBS W MYkkG, s h . &ia,
3% BB T AR B R (BX-51) &, H
340~ 488 nmik K HEAT UL, I AH A AR
DP72 FIHLHARE .
1.4 EHBFEHIR

PRIBCHE SR iR 4, 28 PBS M B GE
5%E (20 mink ™), KHIRFTE 2.5% Z R H
- R EWRR, ERAMTEE 1.5h, JF4
PBS Mk (5K, 20 min-¥k™") FIEAE #6 B B 7K
( 30%. 50%. 70%. 80%. 90%, 1K ,
10 min- k™" BAK OB, 3K, 20 minik™"), B
HEA3:1, 1:1F11: 30 /Epon 812 # fig
DL K4l Epon 812 BifigH, MKk L 2. 4. 12 F
24 h, #J5 FH A4l Epon 812 % IEH, JE7E
30 f1 60 C M4 IRA 24 h, pENE, H
SERHMI AP (EMUCT) 3 TVIR, VIFIEREZN
70 nm, B 5 D) R o BE AR 300 H A MY, &
2% BE R ACSA A (et 8 min) F1 4% A7 4 IR 4%
(Gett 10 min) WELEASE, HH S SH 2
fsE (JEM-1400 plus ) XF Hfb A7 MES A IE
1.5 HELEESHIESH

2 I Aslam!™® ., Burrini"® #1 Gao i1y U3 iy )7
e, WPRENE N A5 R S8 SRS 25 b iEA T 4 A
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W, I HEA% A B 4 Imaged ( Version 1.57c,
http://imagej.nih.gov/ij ) MEAWERK . 6. HAE
ey, B—irEENE 10~20 1K, IFHIES
Kol Kruskal-Wallis Test X Ho4% i B 110 & B 22 50k
R, BT B A3 BT ¥ AE IR OF & Rstudio (R
Version 4.2.2, https://cran.r-project.org/ ) H5E %,

2 HERH0H

21 HUHEBERFENESEARSAE

=RV NEEIEE N AR T RGO T4 4 IR
77, B 1N K S ( Testes) . 2 XF 4 MR Mt R
( Tubular accessory glands ) . 1 %} £ 45 1k i 14
( Multilobulated accessory glands ). 1 X} fifitF %
( Seminal vesicles) . 1%} %i 15 % ( Deferent
ducts) 1 1 MR GFKE4 ( Ejaculatory duct) 41/,

HAoRE SR Z AR ACHEERE . e I KE
AR FHREE AT O T4 8 I f AR, Hl54ME
FEAS AR, WA BRI A ARENE
MMAE (B A FENAEAS LT o f
(E1B~D; £ 1), #HFL1d ki, RidEL
REH, HAGE MRS A T EEIIR, £81K
RARLF 20, JLPFARER, REMART (K 1B);
FEREZE 0, RTINS R ZE R IR R R 2 1 2
MRE A, FERE LA, BB, 1
J&, S SRVRHE R AR S A Kk T4, FiUR
HEMSEEREARA (KA, C), HHEARE
K1) 36.7% (N=15); 12 JJ 4, SR8k 2
L WA IN IS R i E DN
PIREF, LR E LGRS R (K 1D),
XA L0 88.9% (N=45),

T ASEEERMEVEAE IR R SE, TE R RS RN T LR B RS 7 (HFL0R ) 5 BoRME 1 d S ARSI s C.10 JT s S IR s D.12 JT itk R
LeWfHNR; DD: %iki44; ED: SPR54, EPL:G fr; GSP:E4T; HDP: Thldfi; LSAJEEHIZE; MAG: Z45 IR, MST: rh4; SP: K5+ SV: k4, TAG:
RFF IR TE: K58, TEG:FHEE. HFIR . 200 um

Notes:A. Overall appearance of male reproductive system in October, Note numerous of sperms present in the seminal vesicles (white arrow); B.
Teste and its accessory glands at the first day after eclosion in March; C. Teste and its accessory glands in October; D. Teste and its accessory
glands in December; DD: deferent ducts; ED: ejaculatory duct; EPL: End plate; GSP: Gastric spiculum; HDP: Headpiece; LAS: Laterial spine;
MAG: multilobulated accessory glands; MST: Medial struts; SP: Sperm; SV: seminal vesicles; TAG: tubular accessory glands; TE: Testes; TEG:
Tegment. Scar bar: 200 ym

B1 ZEUHNEEEEERERELZENS

Fig.1 Male reproductive system and its deveopmental dynamics in the Tomicus yunnanensis adults

2.2 fEESZN
FF— ARG S84 B2 S5 A AU AS #E I ( Scrotal
membrane ) f 2, N & A 20 HK H /N E

( Testiculartubules ), 5 /NEIMNE ZFIE,
YIS HoA — D RBP4 , Al Boiks %k
403 £204 (K 2), ULIHAAKEE/NE ]
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&1 zEYIHNEERAONERERFER ESRETEN
Table 1 Shape and size of parts of the male genital organs of Tomicus yunnanensis adults.

3 March 10 October 12/ December
HE A
Organ Shape ek Kz B K ey KB
Color Length/um* Color Length/um Color Length/um
S){fe%m WhERTE T 188.6 + 32.8 R 227.7 £ 18.6 i) 364.3+86.9
e WiEE  E@BEY 566£38  AAG 1575:138  AAG  1929+46.0
Seminal vesicles 7 e D D
Ridia KR TotaiE 500.2 + 54.8 Al 584.6 + 58.8 At 614.5+67.5
Multilobulated accessory glands ey e D
LRI o : .
Tubular accessory glands HRERTE T taiE 51.2+4.0 RHE A 109.3 £ 14.3 i) 1441 £12.1
e KR o g 125.8 £ 10.8 R 1279+7.5 AHE 126.1 £ 10.7
Deferent ducts A = o2 2EL =
SRS

K- EIR i 3 B
Ejaculatory duct KR T taiE 278.5+32.3 R 309.1+14.7 At 316.5+ 14.6

et A £ ARAER, BEERE N KRS AR (E

Notes: *: Mean + standard error, ellipsoid shape is the mean of the long and short diameters

e AR, BN S1/NE, SCNSREANAR; SMoKSRENE; TET RS SU/NE LLBIR . A= 5 um; B=2 um

Notes:A. Overall view of teste; B. A single testicular tubules. SCN: The nucleus of spermatocyst; SM: Scrotal membrane; TET: Testicular tubules.

Scale bar: A =5 pm; B=2 ym
B2 ZEYIHNREREENETIE
Fig. 2 Transverse section of the testicular tubules in the Tomicus yunnanensis adults

B/ 5124 (2°) M4,
23 BFESEEREN
BEARE T HAME LR, KA 170.1 £ 39.1
um (N=16), AREMR, LBUERR, fF K
FEAME T (1B 1AL 181 3) Hr, K8 E
R, SFBHKEE 23.5 £3.4 pm, EETE 1.6 £0.4 um;
RSN, WS, Amib RN AL, 1
KR 127.9 £ 231 ym, T#E5E 1.4 £ 0.2 um,
H R RIER 75.2%.
231 kFmALLH NEEUN EE, KT =
S 55 T U 5. 4 T4 54 401 0 M 9 4 5 e
(@4A\B%]ﬁWEéMWH%M*ﬁW%f;ﬁ B3 A o B T A3 AT
BEOUAT 1 pm, ot 3 S AR R BT A T e Fig. 3 Epifluorescent characteristics of muture
T, TR TR (8 4C~E ). TARHT R+ sperm of Tomicus yunnanensis
WREARTAR, S PEUIR, G TS A S ) S treated with Hoechst 33258
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e AL CSKIRUIE; B, 40RO, LR EVIETER F. G A1 H BRI ; C. AT GRS LI H ; D. BUARTIE Brsmablm; E. Tk
WIS PR YI ;. F. ANARAEAE DI, G O R AR DI s H AN S R B DI AR: TR, AV: TRIRES; AX: fillZZ; CTR: vk EAL:TRUART
JEREST, LMD: KRR AR A9, NC: 4iiiA%; HefiR: A . B =200 nm; C~H = 100 nm

Notes: A. Transverse section of the sperm head; B. Longitudinal section of the terminals of the nucleus, showing a rough site in F, G, and H; C.

—

Transverse section of the foremost end of vesicle; D. Transverse section of the tip of acrosomal vesicle; E. Transverse section of the mid site of

acrosomal vesicle; F. Transverse section of sperm nucleus; G. Transverse section of the anterior end of centriole; H. Transverse section of the

nucleus-centriole junction. AR: Axial rod; AV: Acrosomal vesicle; AX: axoneme; CTR: Centriole; EAL: Extra-acrosomal material; LMD: Large

mitochondrial derivatives; NC: Nucleus; Scale bar: A,B =200 nm; C~H = 100 nm
B4 ZZEUIHENERBTFLRBRBRMEN

Fig. 4 Ultrastructural images of sperm head in the Tomicus yunnanensis adults

JEYFE I AR AR SR %E, JMER
h-H1, BN & — 2R BT TOUAR ) 25
Wik mEe, KR4 R 77.0+9.0 nm, JLF
TR THUA S

YA 2 B R I X, AR, B
— 2R, RSk ER R IR (29K
£ 95.8% ). fERMTTG, HAMERIBEIE, 5T
IR, AR R RIIXIR, 200 0.77 £
0.14 um; TEAIGAL, HZHASA, SIH— NG
O TR LT AR e SR SN YA WV va S o TS
FrRA A AREAZ PN, T T DA Sy ] 5 ) R 3
P o L RV SV S 8 VA Ry NS SR N RTA B /b I AN 7 TR N
A2, S (K 4B, F~G),
232 RAIWAELLZM METHEDImHAHY
mkE (K 5A. B), ~EUIM/NER T REIBH
19+ 9+ 25U . 2 MERRLIRNT A . 1 X5
i, A AR DL B A R AT AE A R . H
W B R T DRI AR R R, AL
THUO ) 2 AT HR DO ALY 9 2R 41 4
YR, T 9 AREFHE ] 43 B S R R iR

P, BB RAE AT, RO SRR AL T4
B, JFEBRIRIAGE O, A0S 1) BLARAR
(18.47~27.66 nm, p=0.79), % 5 2
W DASHAS VB LAt 2, I B T A O +
9+ 2 MAELEH (K 5C, D), R4
A REARNET YR NRAEIT A Z 5, REkL
AT A S A U 40 A TV T ) T s Ak, AR 2
0.59 + 0.26 pm; /NIRRT A PR T b 22 5 h
OBL S R T S AL (&1 4B), EARZ N 0.28 %
0.04 pm, PizE LLBTEIE X L85 M2z (K] 5B,
D), HR. /NERARPBESIA Kk, U2 (]
IEEE 290 47.6 nm, FURE P& e T2 sl
BUALRESS E o R R — 2RI E R AR, T
zzwiml, H5ZKEOFHAT, SMERMRSE A
W, WA EAMAE M T 7, W5 o R A Y pH i
HURRT A I MBS HEIR , W FR A e R AT
H ) (like-puff expansions ), H S5 K .
INGRLARRT A 2L (B BD). J34h, FER. /B
LRLRIRTEAS FAL , FRR/NERRR 1 Tr, EHE&
WER gL e (K1 5B, C. E),
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E: A RBHA I‘luﬁﬂﬁffﬁf}]ﬁ B. %iﬁﬁﬁﬁﬂ”ﬁﬂw}\’cﬂﬁ KT ELR C BTERLE ;. C.A4AMLER DI AFAE 5 D%éﬂiﬂﬂ%ﬁﬂﬁffﬁﬂjﬁﬁhﬁ E-H.4%
BRI  INERRAT A . RRARTT A . OSBRI R, B0 3-1 A ek . O BUE R ORI il R s ABHAEM
AM:BHE RS AX: 2z, CA O AR A4, CM:HRC S DM BUBL A I T3S 14824, LMD R Zekitdefis =4, SBD: g4 1A, SMD/INERiMAAT A 41
VES:#fd; i : A~ B=200 nm, C~H =100 nm

Notes:A. Transverse section of the sperm tail at different position; B. Longitudinal section of the tip of the sperm tail. The black dotted rectangle
shows a mangnifaction in the figure C. C. longitudinal section of flagellum organelles; D. Transverse section of the flagellum organelles; E-H. The
right accessory body, Small mitochondrial derivatives, Large mitochondrial derivative, and microtubule gradually disappers from the axoneme at
the end of sperm tail, respectively. The number 3, 2 and 1 shows that intertubular material, and microtubule doublets, and central microtubule can
not observed at the sperm tail, respectively. AB:accessory body; AM: accessory microtubules; AX: axoneme; CA:centriolar adjunct; CM: central
microtubule; DM: microtubule doublets; IT: intertubular material; LMD: Large mitochondrial derivative; SBD: Spongy body; SMD: Small
mitochondrial derivative; VES: Vesicle; Scale bar: A~B =200 nm; C~H = 100 nm

B 5 =mEUIH/NERBTRESHBHEN

Fig. 5 Ultrastructural images of sperm tail in the Tomicus yunnanensis adults

MHE TR S 2R, WM S U /NEEREPE N E A AR 1 XPRE 3 . 2 X4k
BN, BAMERR, FETTERE R L B 1 X ZAERAR A . 1 XA 1 X
Mﬁﬁi% REKARTEY L BONRRART A ). 01 RSP LR, BRES ESHEAZ AT

TN, XL 1] AR AR sy Il W BT Ae RRECHAREL, RN AR AL . S BT
(K 5E~H), R 2/3 4k, /NERATNT A2 WA AR, LUdF & ( Cucujiformia ) . H
HOEHR, ERAMERMAMER (KI5E), Al FAH ( Eurymetopum maculatum ) ( 5§

FEHB 3/4 AbEt, {CE N REHRHATTAEY (K] 5F );
FKBEB 4/5 khbt, K. AINRRARRTEDF 1 X
BRI I AN UL, A 2 T R T
(K 5G); TREIRRH R, U NG e
&K, BB PR SR, HERT )2
W RAZEE (K 5H ).

3 itk
31 ZEUIHNENEESREARSAE
NAFE AR R 2 A MR A R BT

ANHUERE, FRAMBL) BEREERIA 6 MR
BT B R A 4> S, LA B A S g e Rl
ik, 1 Isohydnocera aegra {4 1 xR, BRAA
B MK . A& BN JE 45 %F W ( Dastarcus
helophoroides ) ( i H BB, 7CHEBL) AR E N
PR, A 5 XTREAR, 1 XRIEHIRZE, 4 %t
VETFAMR)Z, SRR e AR AR AR iR
H' ( Blaps rhynchopetera) ( #lH S8, #14
HRL) MR EARE K5, BERRAL T PIOUDRS 5 e
b, HL S S 1) PR A ot AR R, R
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( Tenebrio molitor ) WIAT 1 XF &R AR AT 1 % TR
Jif s HB.CywE D ( Brontispa longissima ) ( I F
B, BH B . ERE H KBk H ( Agasicles
hygrophila) ( M-H @®8}, mHE) DL RE T X
SRR R4 (Apriona germari) . = BEF 45K
/- ( Batocera lineolata ) 15 X4 ( Anoplophora
chinensis) WA AR, (AR H Y
R R 2 A5 M RTADIR , AN [RS8 R A B o A= Ao
B A B KR R4 ( Cyrtotrachelus
buqueti) (G M SR, ZHMFE) UF 14 &ILHY
FORME, SRS —FCASHR &, Mhohakik

(Hylurgini ) PSR/ INaE Ao B FAY /N
A 2 XK AR AN A XF Z 8RR (SRR R FR
W), AR T kG M 2 B IR AR Z ], 3
/Nag % (Scolytini ) FMIHES/INGE 1) fig f 4 57 T3
KEE MR ZEM, BET, FCREmRERE
Horbr, FCRRIARI R AEIREN R, 456 2 AN AR DI

ARG . R RICIEAE ) DASCA
5L R 2= i DA /NEE BT AR b e AR & A K
ARSI AR (B 1C), R g 4T
REAT B K 7 76 M Hhe A B N 336 R R ) 2 R T
T, N RMERE T, WA I AR = rE TR
/NEEERIR RS P AR K I FL A5, T2
RPN E — 2L Z Y e (1K1 1C. D), XAl fig
G X AR D REA 22 3], X R T 20
IR

VER S IR B SRR ZE R, R 2ERY
LA B AL ZREEDS O, FEARSCR T, ~F
VIR N e 5 H e H R L —FF, R

IERIREEM), 2245 1A, SNRI R E)ZEEM, Bk
DAZE, HARETHIRZE, X—S85080E%
AR LA R/ NEE S e R H B 2 pl= ', B
FRGRARBEEIFEME . AEH H A H B A
ANRPE, S —Jr T, VERIGRH SR g, IR
THRZE BRI B SR R TR S W iRE, (AT
Y D, BRI EEB—SUE FAZAATE TAMR L
o (K 2A), BB A 3R B BOA RS 1 0 2 BE

( Spermiophagic activity ) "% 2%, XFII G 1ELS
W H AR W H R SRR DL
B H s R R R rh 2 B, (A2, BRI
T AP WE D RERY A A AL RIS IR, — 2 IA
R AR RS i i A 1R A,

= VIR N RN AT SR R B R — R

AR R AR, R TR 3~6 N, AERT
4.5~9 BN 5k 5ARSCAE 10 A5k U E) &
WA 36.7% MIMRGERE BN A Rk R 45 R
=8 (B 1C), H—Jrill, =rmYItE/NaErh
PR R EIHA—E, 110 A B8R
A7 36.7%, 12 A 4:ik%] 88.9%, XM % 5HM
AUIE R E] . GUEEE . SO E SO . FRERIREE
DL B /NaE AR B B B IROLE R Z B U7, R
SRR . AR S, AU/ NEE
BN 4~6 H 1 BT B5E 5 B I A AR e L
M =~ A5 X LR A 3, IR A
i, SEEE N AR E G (1), ik
R H AP RS S IR A, RE
BRI R N T DL B BB RS o 2R PR AR
I8 = B IAS /N T AE 3 A AT, (ERETA
R = g DIRS/NEERG S R BB RS, LT RS
HARL R TIRE Y], AR B HPRHIL R
A B —Fh T A aE AL . 34N, =EgUIAN/IN
BN R F IR SR B, HIRRE
Z BRI A T, RIAE M RS AT 2 e A
PR, BfE B AR, O SRME RS 28 St
— K, DI SR T BAE A R, R
PATAIGIRAET, M. HEREPSIF R, Hik, T
— R HERATE R R BB, 45E A
() b DX BB T B8 AT 2 e VDR /DN A %) T T
e, KA RS R K SR o ) 5 R A A
PO IR
3.2 =EYIHINERTRESEEW

XTSI H B AU, AT AR S R
W LA T U R R REAS = A T 2 HONE T,
AR AORE ANE T R RS TRy 16~512 (I
20~2%) A, ZECEBL 256 M3 Gk F R
o i R G W) R Forsterita sp.j” 42 256 4>, ik
fk.#) Oedionychina W& A 16 4>, T H B Fh
0 LE] 324, 64 4NLh K 128 4B R
K% ( Sitophilus zeamais ) F1k% ( S. Oryzae)
¥k 256 1>, A% H (Anthonomus grandis )
Himik 512~797 AP, fEARMIEH, =EEYIRE/N
HEANER/NEA = 512 (2°) MEF, BT
VI /NG B H R HOh R R AR, X5/
FWRR M, R INGE . ARG TR
HRNEE R EVIE N R0 R
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R AN, R FERKE. B Gl
Bk . AR THEAT IZ N, X5 RAE
iR (Isogamous origin) A %I, MFi, OA
70 ZRPEEE H B AU TR, A EEHR L
W ( Carabus maiyasanus shigaraki) A& 1 5
o, A 67 umt™, T AUEE 28/ B ( Divales
bipustulatus ) ¥ ¥ &+, £%| T 10 000 pm P,
T PR/ N, HAE PR 1701 pm, i
FE TR ERIRR T, B A TR/
# (85 11.3 um) Fise B AH/NGE (76.7 £ 1.8
um ), ARAE Jamieson®™ R IL: ELHUKS T HA R
() Fh (8] 4 A Z A1 ( Species-specific diversity ) ,
% B/ NaE BRI i A 1 O S R S RO, 1
B A I ARG 1 P R 1) SR AR AIAZ R LT 20,
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Male Reproductive System and Sperm Ultrastructure of the
Yunnan Pine Shoot Beetle, Tomicus yunnanensis
(Coleoptera: Curculionidae: Scolytinae)

LU Guo-yan, ZHANG Meng-die, ZHANG Yan-lin, YANG Bin, LI Zong-bo

(Key Laboratory of Forest Disaster Warning and Control in Yunnan Province, College of Biodiversity Conservation and
Utilization, Southwest Forestry University, Kunming 650224, Yunnan, China)

Abstract: [Objective] Insect reproduction is of vast significance in population processing for the growths
and declines in natural or management habitats. Based on the theoretical and practical implications of pest
population management, it is essential to gain the male reproductive system and sperm structure of
Tomicus yunnanensis (Coleoptera: Curculionidae: Scolytinae), which are the most damaged insects in the
Yunnan pine forest in southwest China. [Method] The male genital system and sperms from newly
emerged adults (sexual immaturity) and the precocity of trunk-boring attacks (sexual maturity) of this spe-
cies are examined structurally using light and transmission electron microscopy. [Result] The male genital
system contains a pair of testes, two twins of tubular accessory glands, a couple of multilobulated access-
ory glands and seminal vesicles, and deferent ducts connected with a single ejaculatory duct. After sexual
immaturity, all genital cysts were only thin transparent tubules, which were milky and gradually thicker after
sexual maturity. However, there was orange for the testes and multilobulated accessory glands. Mature
sperms were numerous in seminal vesicles currently. Each sperm was filiform in shape, 170.1 £ 39.1 ym in
length, and consisted of the head and flagellum. The head was needle-like, with 23.5 + 3.4 um in length,
and comprised a three-layer acrosomal complex and an inferior cylindrical nucleus. The long flagellum in-
cluded two mitochondrial derivatives of different sizes, two accessory bodies with a sizeable puff-like ex-
pansion, and a classical 9 + 9 + 2 axoneme microtubule pattern. More importantly, the sperm tail showd a
high degree of differentiation in the shape of the asymmetrical organelles. Some tail organelles, including
puff-like expansion, minor mitochondrial derivatives, accessory bodies, and major mitochondrial derivat-
ives, would gradually disappear toward the end of the sperm. [Conclusion] . The overall genital character-
istics and sperm ultrastructure of the male adults of T. yunnanensis are like those of Curculionidae, which
conserve the primitive characters such as three-layer acrosomal complex, 9 + 9 + 2 axoneme and high dif-
ferentiation of asymmetrical tail organelles. Current results not only enrich the taxonomic and phylogenetic
studies of the subfamily Scolytinae, but also help us further understand the physiological attributes in in-
semination specificity of Tomicus yunnanensis.

Keywords: Insect reproduction; Tomicus yunnanensis; Testes; Sperm ultrastructure; Electron
microscopy
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